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“~~ @ DOES not give off 


CLEPO 221-M. 


Su 


DOES produce a whiter steel surface for plating 


obnoxious fumes during use 


DOES last longer and requires less compound for maintenance 


usual response 


were indeed facts, not just talk. They stated that CLEPO 221-M 


Not long ago, we told the story of our new outstanding elec- 


es . trocleaner, CLEPO 221-M, and how a progressive plating shop 
mon ‘ in New Jersey found that the advantages we claimed for it 


The response to this ad from you in the plating industry has been most gratifying. 
Since then, many other platers have converted to this modern steel electrocleaner, 


If you are currently plating steel stampings, wire goods, etc., and are not quite 
satisfied with the results obtained with your present cleaning method, we would 


FREDERICK 


suggest that you investigate CLEPO 221-M for your work. 


538 FOREST STREET, KEARNY, N.J. 
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nstrip Metal Stri 


pers work between shifts! 


Nickel plated scissors on left were immersed overnight in an 


Enstrip A solution and left without supervision. Next morning 
(see right) they were down to bare steel ready for replating. 


How would you like to dump your rejected plated 
parts into a stripping solution and “forget” them 7 
Next morning. there they are. completely stripped 
and ready for replating! That’s what Enstrip S 
and Enstrip A can do for you. These patented 
products of Enthonies research are alkaline solu- 
tions that dissolve nickel. copper. brass, silver. 
zinc and cadmium plate without attacking steel 
basis metals. Even when parts remain in the bath 
for hours after completion of stripping. the base 
metal remains as bright and shiny as it was prior 
to original plating. 

Enstrip S and Enstrip A solutions operate at 
room temperature. No temperature. voltage or 
current to control. No electrical contacts to keep 


ANOTHER PRODUCT OF 


RESEARCH 


tight. Never any need to “rescue” the work upon 
completion of stripping. If you want rapid strip- 
ping. Enstrip S and Enstrip A solutions, operated 
at elevated temperatures, will dissolve .0O15” of 
nickel or .0030” of copper per hour! 

Write for the handy Enstrip Selection Chart 
which gives complete information about these new 
Enstrips, along with Enstrip 165 S (to dissolve 
nickel from copper and brass) : Enstrip T-L (to 
dissolve soft solder, tin, and lead from steel and 
copper base alloys); Enstrip L-88 (to anodically 
remove copper. nickel, and chromium from zine 
base die castings in a single operation). and many 
others. Enthone Incorporated, 442 Elm Street, New 


Haven, Connecticut. 


ENTHONE 


A Subsidiary of American Smelting and Refining Company 
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Three stages in the finishing of a zine base die casting. Casting at left was buffed. Center casting was 
buffed and electrocleaned in Oakite 195. Casting at right was buffed, electrocleaned in Oakite 195, and 
plated. Note that center casting retains full buffed lustre and color after its electrocleaning in Oakite 195. 


New electrocleaner for 
zinc die castings 


plate... 


and cuts rejects! 


Plating of zine base die castings now becomes a more 
dependable, more economical operation with the in- 
troduction of Oakite 195, a non-etch anodic cleaner. 

More dependable because the casting surface is 
not etched and its color not changed or darkened. 
Soils and films are effectively removed, yet the cast- 
ings retain their buffed lustre. To help further in 
preparing the way for uniformly good plating results, 
this new electrocleaner has excellent rinsability in 
hot or cold water, and low foaming tendency. 

And more economical by far, because of the sharp 
reduction in rejects due to poor pre-cleaning. 

Oakite 195 can be used with direct, reverse and 
periodic reverse current, in still tanks and fully auto- 
matic set-ups. Where only a single solution tank is 
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available, it is being used to clean a variety of metals 
—zine, steel, brass, copper. 

For more information about this important new 
development in cleaning before plating, write for 
descriptive folder F-10466 to Oakite Products, Inc., 
40 Rector Street, New York 6, N. Y. 


years’ leadership in industrial cleaning 


Export Division Cable Address: Oakite 


Technical Service Representatives in Principal Cities of U. S. and Canada 
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Years 


year after year has manufactured Reliance 
Plating, Polishing Equipment, Supplies for 
Better and More Profitable Metal Finishing 


RELIANCE PLATING BARRELS 


Easy to Handle . . . Save Time and Money 
Uniform Current Distribution 
Plating Begins at Once 


* 


* 


Lucite — Hard Rubber or Bakelite Cylinders 
Motor — Geared in Head 
Minimum Maintenance 


* * 


Write for Reliance Plating 
Barrel Specifications 


RELIANCE RELIANCE 
LUCITE 
SELENIUM 
Portable Plating 
RECTIFIERS Barrel 
Designed for all metal finish- 


: High Temperature Lucite 
ing operations. for volume production 


High power factor and low cond ae. 
ripple. 


6 to 48 volts D.C. 


Cylinder: 10’'x18” inside. 
Equipped with Reversing 
Switch to permit stop- 
ping and securing barrel 
for loading and/or un- 
loading. 


Basic-self-contained or with 
Remote Control. 


Chas. F. L°Hommedieu & Sons Co. 


MANUFACTURERS OF METAL FINISHING EQUIPMENT AND SUPPLIES 
GENERAL OFFICE AND FACTORY 


4521 OGDEN AVE. CHICAGO 23, ILL. 
Chas. B. Little Co. W. R. Shields Co. Branches: 
Newark, N. J. Detroit, Mich. Cleveland & Los Angeles 
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IN A MAZE when deciding 
which TYPE rectifier to buy ? 


SELENIUM 


GERMANIUM 


SILICON 


Get first hand information 
at the 
5th Industrial Exposition 
June 16-19 
Booths 76 & 77C 


| Why not call RAPID’S engineering department with your power 
requirements. Let us match your requirements with the right type rectifier. 
Because each semi-conductor has advantages to offer, and because RAPID 


supplies all three, you can be certain of obtaining sound technical advice. 


Call TA 8-2200 for reliable technical service. 


THE NAMEPLATE THAT MEANS Power to You!” 


RAPID ELECTRIC COMPANY 


Fenkell Avenue Detroit 27, Mich. Diamond 1-8537 
2881 Middletown Road © New York 61,.N. Y. © TAlmadge 8-2200 
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Graflex finds ‘‘LITTLE STEVE’’ 
improves quality...reduces costs 


More companies like Graflex, Inc. are learning of the 
versatility of the “Little Steve” plating and processing 
machine. It’s an amazing producer for a machine of 
its small size and low original cost. It can plate 
up to 40,000 pieces per day — 540 racks per hour. 

Graflex manufactures the world-famous Speed 
Graphic and Super Graphic press cameras, 35mm 
and reflex amateur cameras and a complete line of 
photographic accessories. Here’s what Mr. E. G. 
De Witt, Graflex Finishing Superintendent, has to 
say—“When we bought our ‘Little Steve’, we didn't 
know that we were buying such a versatile piece of 
equipment. It has been operating for six months and 
now we find that we got more than we expected. 
We can handle all of our decorative chrome work on 


the machine, even screws and other small parts in 
baskets. We are not paying for this versatility thru 
poorer quality either. Our quality has improved and 
our control is uniform.” 

On bright parts of the Graflex cameras, the “Little 
Steve” is plating copper-nickel-chrome, but it is 
equally adaptable to hard chrome, cadmium, tin, 
anodizing, bright dipping and all types of immersion 
processing. 

Keep these things in mind. “Little Steve” requires 
a low capital investment. It is extremely versatile. It 
will give you high production — improved plating 
quality and reduce costs. 

Investigate the possibilities “Little Steve” 
today. Write for illustrative literature. 


> 


offers 


Remember —When you go automatic . . . go STEVENS! 


fredericb | STEVENS, inc. 


BUFFALO 
DAYTON 


CHICAGO 
NEW HAVEN 


DETROIT 
INDIANAPOLIS 


CLEVELAND 
SPRINGFIELD (OHIO) 


DETROIT 16, MICH. 
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PLATING 
BRIGHTENERS 


For Zinc, Cadmium, Copper and White Brass 
HAVE THE FOUR BIG FEATURES YOU ASKED FOR! 


When the Allied line of brighteners, now known as ISOBRITE, 
had the famous ARP trademark on them, we made a survey 

to find out exactly what you wanted most in brighteners. 

Your answers helped guide our research and development staff 
in evaluating and consolidating our new line. 


Now, here are the results—the industry’s most complete line— 
28 ISOBRITE Brighteners with these most-wanted features: 


1. LONGER LIFE 


Your own records will show ISOBRITE Brighteners give longest 
possible life in rack or barrel plating operations. 


2. BRIGHTNESS 


You'll see for yourself that ISOBRITE Brighteners give a 
diamond-like sparkle that just can’t be matched. 


3. THROWING POWER 


Even if your product has deep recesses, you'll get a uniform, I, tee 
all-over brightness that only ISOBRITE Brighteners can give you. | PROCESS CHEMicns A i 


4. WIDER BRIGHT RANGE “ern 


ISOBRITE Brighteners operate efficiently over exceptionally wide jemcwees | 
current density ranges and have greater tolerance for temperature change. Ee 


Remember, there’s an ISOBRITE Brightener especially designed 
for your specific operations—whether you're rack or barrel plating 
zinc, cadmium, copper or white brass . . . an ISOBRITE Brightener 
that is entirely compatible with most other brighteners. Don’t just 
order brighteners—specify ISOBRITE. There is a difference! 


Your Allied Finishing Systems Engineer will be glad to discuss the benefits of 
ISOBRITE Brighteners in your operations. He's listed in your ‘phone book under 
“Plating Supplies.” Or, write for technical data and product list giving details 
of your operations. 


Allied Research Pr oducts, Ie. 4004-06 east MONUMENT ST., BALTIMORE 5, MD. 
Branch Plant: 400 Midland Avenue, Detroit 3, Michigan 
West Coast Licensee for Process Chemicals: L. H. Butcher Co. 


® ox ® ® 
Chemical and Electrochemical Processes, Anodes, LARP WAGNER 


Rectifiers, Equipment and Supplies for Metal Finishing pte Pl Brighteners oe. Equipment 
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Meaker Anodizing 
machine installed at 
the Hotpoint 
refrigerator plant in 
Cicero has a capacity 


of 135 Evaporators 
per hour. 


EAKER helps HOTPOINT meet new trend 
toward lighter Anodized Metals 


Engineered and designed as an integral part of Hotpoint's Meaker engineers think like plant engineers and it's this 
production line, this Meaker Anodizing machine is used kind of detailed thinking that has helped Hotpoint solve many 
for the complete anodizing process. It was expressly other plating problems and produce a finer end product at 
developed to handle various components and difficult to the lowest possible cost. On your 
drain refrigerator parts such as deep, box-like “evaporators.” next metal finishing problem, call 
Carrier arms in this case were engineered to raise to a 30° Meaker—this experienced com- 
angle assuring complete pour-out of liquid and eliminating pany can show you tomorrow's 
the carryover of fluids from one tank to another. ideas for plating and processing. 


for detailed information 
on Meaker equipment 
write for free 
METAL FINISHING EQUIPMENT 


The Meaker Company 1629 South 55th Avenue, Chicago 50, Illinois 
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Complete Mahon Installation Provides Compact 
Facilities for DIP COATING and SPRAY PAINTING 
in CUTLER-HAMMER’S Lincoln, Illinois Plant! 


In this unique finishing system, the greater part of which is located on the roof, 
Mahon engineers have employed what is probably the longest continuous crossbar 
conveyor ever designed into equipment of this type. 

The painting enclosure shown above is inside the large electrical plant. This en- 
closure is divided into two sections, one of which has a paint mixing room on the ground 
floor and paint Dip Tanks on a mezzanine floor above. The other section houses two 
Spray Booths and a Batch-Type Finish Baking Oven. The conveyorized, Five-Stage 
Metal Cleaning and Rust Proofing Machine, Dry-Off Oven, Finish Baking Oven and 
the Filtered Air Supply Equipment are housed in one enclosure on the roof. 

This is the third complete finishing system installed by Mahon in Cutler-Hammer 
Plants across the country. 

If you have a finishing problem, or are contemplating new finishing equipment, 

The 8 Ft. wide Crossbar Conveyor carries a you, too, will want to discuss methods, equipment requirements and possible produc- 
tion layouts with Mahon engineers . . . you'll find them better qualified to advise you, 
parts through all processing units of the Dip 

Coating System. The Crossbars in the Conveyor and better qualified to do the initial planning and engineering which is so important 
are designed for a work load of 250 Ibs. in specially designed equipment of this type. 


See Sweet's Plant Engineering File for Information, or Write for Catalogue A-659 


THE R. C. MAHON COMPANY e¢ Detroit 34, Michigan 


SALES-ENGINEERING OFFICES in DETROIT, NEW YORK and CHICAGO 
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ror Chemical processin 


OF ANY METAL... 


turn to Turco...FIRST! 


ALUMINUM 


DESCALING: Complete line of deoxidizing and polishing products 
for all alloys of aluminum. 


COATING: Economical and “quick fixing’ conversion coating for 
application by spray, dip or hand methods. Approved to MIL-C-5541. 
Insures paint adhesion, stops aluminum corrosion. 


PROTECTION: Alkali-removable protective film for aluminum alloys 
both during storage (in plant and outdoor) and during fabricating 
practices. 


STEEL 


DESCALING: Complete line of alkaline and acid descaling media. 


COATING: Full line of iron, zinc and manganese hot and cold phos- 
phate compounds to provide a tight coating for better adhesion of 
organic finishes and for oil absorption. These materials all meet 
the various requirements of applicable government specifications. 


PROTECTION: Versatile group of products for protection of parts 
from the elements. 


TITANIUM 


DESCALING: Approved and accepted process for conditioning and 
removing scale from all current titanium alloys, both after heat 
forming to 1150° F. and heat treating to 1750° F. 


COATING: Acceptable anti-galling and seizing conversion coating 
for the major alloys of titanium. Also used as base for lubes. 
Requires no post-heat treatments. 


PROTECTION: Easily removable coating to protect titanium against 
tightly adhering scale up to 1600° F. during hot forming or heat 
treating. 


STAINLESS 
STEEL 


DESCALING: Process for completely removing heat scale from 
various alloys (including 17-7 PH). 


COATING: Easily removable coating to protect stainless steel 
against tightly adhering scale up to 1600° F. during hot forming or 
heat treating. 


MAGNESIUM 


For Cleaning 
or Metal 
Conditioning 
Problems — 
Turn to Turco 
First! 


METAL 


FINISHING, 


DESCALING: Non-electrolytic alkaline process for removing pre- 
vious chrome pickle films as well as oily substances often found 
on magnesium. 


COATING: One-package powdered product which, when in solution 
with water, replaces Dow #17 treatment. Requires no mixing of 
chemicals. Eliminates chance of human error. 


PROTECTION: Single-package touch-up liquid to produce coatings 
equal to Dow #18 treatment. 


(Note: All magnesium processes mentioned above are approved for 
use by Magnesium Department, Dow Chemical Co.) 


Tice 


Spray Washing 


(Gr, 


Steam Cleaning 


Hot or Cold Immersion 


Solvent Spray Flaw Location Paint Removing 
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TURCO 
6135 So 


e descaling 
e coating 
e protecting 


\ 


If your requirements call for chemical 
processing of metal, chances are you'll 
find your best solution in the complete 
Turco line. Charted here are a few of 
the chemical processes Turco 
manufactures for the metal-working 
industry. There are many other types of 
Turco processes that perform effectively 
on any known metal. Why not use the 
coupon below to write for free 
literature on the metal you are 
processing? There is no cost... 

no obligation. 


TURCO PRODUCTS, INC. 


Chemical Processing Compounds 


6135 So. Central Ave., Los Angeles 1, California 
Factories: Newark, Chicago, Houston, Los Angeles, 
London, Rotterdam, Sydney, Mexico City, Naha (Okinawa) 


Manufactured in Canada by B. W. Deane & Co., Montreal 
Offices in all Principal Cities 


PRODUCTS, INC. 


. Central Ave., Los Angeles |, Calif. 


Please send free literature on chemical processing of the 


metals ¢ 
Titanium 
Stee! 


NAME 


hecked 
Stainless Steel Magnesium 


Aluminum Other (specify) 
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PLATING RESEARC 


world’s largest plating supplier 


detroit 11, michigan 
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Your plated product has been made more salable, your 

markets broader, your profits greater thanks to intensive research 
conducted by Udylite of Detroit. Finishes, processes and solutions now 
widely in use stem from this research while many plating procedures 

that are standard had their beginning in Udylite laboratories. Finer, brighter 
finishes, greater corrosion resistance, increased volume and lowered 

costs have resulted. Today there is no other single source from which 

come so many contributions to the plating industry. To provide you with 
these benefits, Udylite maintains the wholly owned Udylite 

Research Corporation from which even now still more advances are 


on their way . . . from Udylite to you. 


COMMAND FROM UDYLITE 


METAL 


.to increase sales and profits 
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New face in town—bright aluminum 


The shining new look of “bright dip” aluminum is 
being seen more and more on today’s automobiles. 
Radiator grilles, body trim, dashboards and door strips 
are formed from rust-proof-forever aluminum and then 
‘“‘bright dipped” (chemically polished) and anodized to 
a brilliant lifetime finish. Most important to auto 
makers—“‘bright dipping” has made it practical to use 
easier-formed aluminum in place of steel for trim. 

Of course, this new super polishing method is not con- 
fined to the auto industry. It is being used on an increas- 
ingly wider variety of aluminum products— from trash 
cans to jewelry...from building materials to zippers. The 
important chemical in chemical polishing is phosphoric 
acid. In a “bright dip”’ solution, phosphoric acid polishes 
aluminum—and copper, brass and stainless steel—more 


perfectly and efficiently than is possible with other 
methods. It does the job by dissolving the high points 
of the metal’s surface faster than its valleys. This, in 
effect, smoothes or polishes the metal—in minutes! 


V-C phosphoric acid, like all V-C phosphate chem- 
icals, reaches customers at peak quality and purity. 
That’s because of V-C’s integrated operational control 
—from mining its own phosphate rock ...on through 
production to non-contaminated delivery in its own V-C 
trucks. For full information on V-C phosphate chem- 
icals in terms of your product or service, see your V-C 
distributor, or write direct to: 

Virginia-Carolina Chemical Corporation * Chemicals Division 
401 East Main Street, Richmond 8, Virginia * Phone: Milton 8-0113 


FOR PROFITS AND PROGRESS... SEE 
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Complete Versatility 


sy General Finishers, Canton, Ohio 


AUTOMATIC PLATING 
& ANODIZING MACHINE 


QUICK CYCLE CHANGING Simply change positions SELF-CLEANING CONTACTS Need practically no 
of pick-up heads on transfer truss and alter tank attention—insure positive six-point connections. 
partitions to suit. No expensive time-wasting Heavy duty design 


overhauls—no rebuilding or other alterations EASILY REMOVED RACK CARRIERS Tank surfaces 


NO CONVEYOR BREAKDOWNS New electro-me- are kept clear—a big advantage when manual 
chanical control, and safety devices, positively plating large workpieces, and when servicing 
prevent racks from jamming into tank sides— AUTOMATIC LOADINGand unloading from double- 


keep load from dropping if power fails during 


spine racks is available if needed 
work transfers 


DELAYED SET-DOWN ARRANGEMEN ito work auto- 


LOW HEADROOM All elevating mechanisms oper- matically with cycle, can be furnished where 
ate below top level of rack carrier conversion coatings and bright dips are used 
BY-PASSINGcan be built into machine where more 

Hydraulic operation, standard than one cycle is required 


Pneumatic operation, optional 


Coupou Send complete information on fully 
| automatic Cycleflex 
| 
| 


Attach to 
Company 
Letterhead 


LASALCO, INC. 


Street Address 
HOME OFFICE: 2820 LaSalle St. + St. Louis 4, Mo. «© PRospect 1-2990 
IN TEXAS: 2805 Allen St. . Dallas, Texas ° Riverside 7-5814 
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INDUSTRIAL ENGINEERED EQUIPMENT 
for the PLATING INDUSTRY 


= COMPATABILITY of the filtering equipment with the filtering 
job is the reason why platers rely on Industrial for low cost destruc- 
tion of toxic waste, or optimum recovery of valuable plating compo- 
nents. Cost consciousness holds the key to such compatability. Jn- 
dustrial-engineered systems deliver it by: 

A thorough appraisal of your needs and understanding of your 
process by qualified chemists and engineers. 

Impartial recommendation made possible by broad and versatile 
line of Jndustrial-engineered equipment. 

Experience backed by engineering and production facilities with a 
30-year reputation for building only the finest plating equipment. 


Write for Bulletin: ‘‘MODERN FILTRATION FOR THE PLATING INDUSTRY” 


INDUSTRIAL FILTER & PUMP MFG. CO. 
5906 Ogden Ave., Cicero 50, Illinois 
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AUTOMATICS 


reduce costs 


improve quality 


Crown Automatics are ideal for plating your barrel or racked 
work. Crown manufactures the widest variety of fully 
automatic plating machines in the industry... there is a 
model to fit your needs. Write us details of your 

job and production requirements. 


CROWN RHEOSTAT AND SUPPLY COMPANY 


PRATT BOULEVARD ELK GROVE VILLAGE ILLINOIS 


| 
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EACH SOLVING 


FINISHING 


COMPLETELY AUTOMATIC 

, e DESIGNED TO FIT AN AREA 

| BOTH e MEETING A SPECIAL REQUIREMENT 


VITALLY IMPORTANT TO THE OWNER 
CHARACTERISTICALLY SUCCESSFUL 


Murray-Way’s engineering talent and production Way can give you exactly what you need. 
facilities are the finest available. Whether you re- Fresh ideas based on broad experiences are what 
quire a simple installation of our standard units for make Murray-Way installations outstanding. If there 
low budget production or a complete, specially is a BETTER WAY to accomplish your job you'll find 
engineered, fully automatic production line, Murray- _it at Murray-Way. 


UR'RAYG 


A Murray-Way toa 
budget problem. __ 


over and 
under 


i 

ORPORATION 
i 
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The No. 1 Feature of 


Harshaw’s research and development laboratory solved the problem of 

plating nickel on nickel. This, coupled with the use of a sulfur-free nickel plate 
and a bright nickel from a compatible bath, has made 

possible a Duplex deposit with unequalled corrosion resistance. 


EXCELLENT CORROSION PROTECTION ACHIEVED 
THROUGH USE OF A SULFUR-FREE DEPOSIT MANY OTHER ADVANTAGES 


The Harshaw Chemical Company after years of research 1. Exceptionally high plating speeds 


and development work was the first to find that a su/fur- —with air or mechanical agita- 


free nickel offers greater corrosion resistance. This fact 


led to the development of the Harshaw Perflow nickel Senne Sone. 
3. Unsurpassed Leveling Character- 
istics. 
sulfur-free Perflow nickel deposit as a base coating, 4. Outstanding Brightness. 


plating process. Further research showed that use of the 


followed by a bright nickel deposit from a compatible 5. High Tolerance to Impurities. 
bath, would give a Duplex deposit with a further improve- 6. Excellent Adhesion. 

ment of corrosion resistance. Performance data, by both 7. Excellent Ductility at Full Bright- 
ness. 


8. Simplified Control — Stable over 
extended periods of operation. 
that the Harshaw Perflow-Perglow Duplex nickel plate ®. Conwolied Gives. 


accelerated tests and outdoor exposure, from leading 
automobile manufacturers and parts suppliers indicate 


is comparable to and frequently better than, buffed gray 10. Uniform Protective and Decora- 


nickel and is unequalled by any bright nickel. tive plate on both steel and zinc 
die castings. 


THE HARSHAW CHEMICAL CO. 
1945 EAST 97TH STREET : CLEVELAND 6, OHIO 


Chicago Cincinnati Cleveland ¢ Detroit Houston 
Los Angeles * Hastings-On-Hudson ¢ Philadelphia ¢ Pittsburgh 
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Barrel-Finishing Machined Parts, one 
of a Norton series of reports, is based 
on the outstanding advantages of barrel- 
finishing over hand-finishing for many 
jobs. 

Written by Norton Abrasive Engineers, 
wha serve all industry, it tells you how 
barrel-tumbling improves surface finish 
and fatigue strength, removes burrs, 
forms uniform radii and reduces the pro- 
duction costs of all types of machined 
parts. And it describes how many users 
have found TUMBLEX* abrasives ideal for 
these applications. For example: 

Manual finishing of large fabricated 
aircraft gears with a 4” wide tooth took 
eight hours each and left the tooth ends 
rough. With barrel-finishing, using ran- 
dom shaped ALUNDUM* TUMBLEX “A”’ 


machined 


abrasive in combination with TUMBLEX 
“T” triangles, the gears could be tumbled 
in pairs producing uniform radii and a 
uniform, refined surface on the entire 
tooth. 

Deburring of a tube 2” long, %" I.D.., 
externally threaded, would normally re- 
quire triangular tumbling abrasive, which 
would eliminate wedging. But since the 
I.D.’s also required smoothing, we found 
ALUNDUM TUMBLEX “‘S”’ spheres rolled 
freely in and out, without wedging or 
damage to threads. 

Get this report from your Norton Rep- 
resentative. It’s as near as your phone. 
He’ll also gladly supply facts and litera- 
ture on all TUMBLEX Types: ‘‘A”’ (random 
shaped chips), “T’’ (bonded triangles), 
“‘S” (bonded spheres), and ‘“‘N” (natural 


stones), covering all finishing require- 
ments, on the widest range of materials. 
And for better, lower cost finishing of your 
work parts, send samples to our Sample 
Processing Department. They’ll be fin- 
ished and returned to you promptly, with 
complete facts as to abrasives, methods 
and equipment. NORTON COMPANY, 
General Offices, Worcester 6, Mass. 
Plants and distributors around the world. 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 
G-363 


WNORTONM 


ABRASIVES 


Making better products ...to make your products better 
NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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*SPRAY PAINTING WITHOUT AIR 


The use of Airless . . . the modern 
method of spray painting . . . has 
reduced paint costs by 25% and 
labor costs by 30% at the R.&W. 
Wiley Co., Buffalo, N. Y., manu- 
facturers of a complete line of 
fluorescent and incandescent 
lighting fixtures. By eliminating 
air as an atomizing agent they 
have also achieved these cost cut- 
ting advantages: 


e Improved product protection 
and appearance 


Lowered exhaust requirements 


Decreased booth maintenance 


Reduced health and fire haz- 
ards 


write for | 
airless 
spray 
painting 
brochure 


NORDSON CORPORATION 


AMHERST, OHIO YUKON 8-4473 


In Canada: 864 Pape Ave., Toronto, Ontario THE BEST IN _ 
SPRAY COATING | 
EQUIPMENT 
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Lyon Incorporated uses Mutual® Chromic 
Acid to chrome flash this mirror-like fin- 


MIRROR FINISH THAT NEEDS NO BUFFING! 


Chrome flashed by skilled plater using MUTUAL CHROMIC ACID 


Experienced platers, like Lyon Incorporated, rely 


on high purity Mutual Chromic Acid to produce 
chrome plate that’s decorative and durable. Com- 
bining careful control with Mutual Chromic Acid, 
Lyon produces a mirror-like finish which requires 
no buffing whatever after chrome plating! The 
plating is done over 301 Stainless Steel in a bath of 
slightly lower acid-sulfate ratio than that used for 
plating over nickel. 


OTHER PRODUCTS FOR PLATTERS 
SOLVAY” Ammonium Bicarbonate * SOLVAY Caustic Soda 
SOLVAY Hydrogen Peroxide * SOLVAY Methylene Chloride 


| 


_ SOLVAY PROCESS DIVISION 
| 61 Broadway, New York 6, N. Y. 
4 
MUTUAL chromium chemicals are available through dealers and 
SOLVAY branch offices located in major centers from coast to coast. 
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Mutual Chromic Acid is always 99.75% pure—or 
better. Its low sulfate content (less than 0.1%) 
makes it easy for you to control the acid-sulfate 
ratio of your plating bath. This safeguards against 
plating difficulties—and expensive rejects! 

For technical information about Mutual Chromic 
Acid, send coupon for our free booklet, “Chromium 
Chemicals.” Our Technical Service Staff will also 
be happy to answer your questions. 


SOLVAY PROCESS DIVISION 
Allied Chemical Corporation 
61 Broadway, New York 6, N. Y. 


(1 Send Bulletin 52 “Chromium Chemicals” 
(—) Have a representative phone for appointment 


NAME 


COMPANY 


PHONE 


ADDRESS 


CITY ZONE____ STATE 


by | 9-59 
4 
| 
| 
| 
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A Timely Message on 


How the “Voice from Space” 
Puts Islands “In Plaee” 


by Ben P. Sax 


Chairman of the Board, American Buff Company 


The clear voice from outer space gives the “last laugh” to Kruschev’s 
laughing reference to the “little orange” that the U.S. put into orbit 
over a year ago. Surviving all the Russian giants, this 314-lb. 
solar-powered Vanguard I “talks” to us by radio. And our reporter is 
expected to keep talking for at least another 199 years. 


Its orbit is so regular that it has become a reliable new factor in 

U.S. mapmaking. In areas where the earth’s shape has until now 
prevented completely accurate celestial observations, necessary for precise 
mapping, Vanguard's voice can be dependably used for precise calculation 
of earth positions. Its reports to Army stations permit accurate new 
charting of oceanic island positions. Perhaps its steady signal echoes 

a satisfied “laugh” as it corrects our previous maps by as much as a 

mile and puts us exactly “in place”. 


To produce buffs that increase the efficiency of the metal finishing 
industry, American Buff, too, continuously adapts the newest scientific 
advances. 


Sincerely, 


BEN P. Sax 


World's Largest Manufacturer 
of Buffs and Polishing Wheels for 
Every Finishing Operation. 


“dij 
BIAS CLOTH © BIAS SISAL © UNIT CLOTH OR SISAL 
Patented CENTERLESS Construction ° 
Pat. No. 2,582,506 
2414 S. La Salle Street gc 16, i el 
AMERICAN *BUFFS ARE REGULARLY ADVERTISED IN FORTUNE MAGAZINE 


Plant No. 3 
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Completely submerged 


T h e N ew R K cylinder operation 


Low level superstructure — added 
beautiful & economical clearance for safe transfer of 


P lati ng Barre { One 


of New hanger design of amazing 

a simplicity and beauty 
Completely covered with black pastisol. 
Can be washed clear and clean with a 
hose in seconds. 


Non-skid V-Belt Pulley 


Gives greatly increased belt traction. In addi- 
tion to cogs pulley has non-skid tapered cleats 
on both sides. Wrap 
and tension expand the 
belt into the spaces be 
tween cleats, thereby 
adding tremendously to 
traction afforded by 
the notched belt meshed 
with the cogs. 


INSTANT BELT and CYLINDER CHANGE 
Lower cylinder on blocks. Lift off belt— 
put on belt. Lift out cylinder—put in cyl- 
inder.—bing, bang done—tool time, zero. 


Available with 


Double Oscillating Cylinders 
The 1959 Plating Barrels can be furnish- 
ed with hanger mounted motor drive. 


Heavy duty, long life and Conventional cylinders are available in Plexiglas, 
i Melamine, Bakelite, Transite, Tempron Hard Rubber. 
low upkeep construction BELKE Double Oscillating Cylinders are available 
@ Long life, thick wall Teflon bearings made of Plexiglas. 
@ Hanger guides covered with hard sheet rubber 
@ One piece hanger bridge completely plastisol 
coated 


Whatever your requirements for plating room 
equipment, send specifications or write. 


? 947 N Cicero Ave., Chicago 51 


EVERYTHING FOR PLATING PLANTS === 


@ Solid copper saddle-horns with heavy solid cop- 
per bar connection to cathode cable 

@ Uses plain (not notched) V-BELTS— Automotive 
or industrial V-BELTS can be used, but standard 
type belts designed to meet the unusual service 
conditions are recommended 
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“COLUMBIA-SOU THERN 
to be highly satisfactory for 


says Mr. G. M. Pomeroy, 
Plant Engineer, 

Pacific Airmotive Corporation, 
Burbank, California 


‘‘Aircraft engine parts must be clean, and only 
the highest quality cleaning materials will do the 
job without damaging these expensive parts. Fur- 
thermore, maintenance costs are reduced because 
of reduction of manhours required for cleaning and 
maintaining of degreasers,’’ says Mr. G. M. 
Pomeroy, PAC Plant Engineer. 


Pacific Airmotive Corporation's 30-year record of dependable aircraft 
and engine overhauls is unequalled in the aviation industry. It is the 
only FAA-approved private maintenance company authorized to over- 
haul the JT3 jet engine commercially. Pacific Airmotive Corporation's 
main plant is in Burbank, California. 


“We have had no stoppage or damage to equip- 
ment since we started using Columbia-Southern 
Trichlor a year ago. It has extended our cleaning 
cycle per machine from 7 to 9 days, a saving of 
about 20 per cent. It also has reduced the actual 
_downtime per machine during cleanout from 8 to 6 
manhours, a further saving of 25 per cent.” 


“Before using Columbia-Southern Trichlor 
we tested many other trichlorethylenes. Many of 
them did an effective cleaning job, but the cleanout 
cycle was too frequent. Through the greater sta- 
bility of Columbia-Southern Trichlor, we have ex- 
tended that cycle and at the same time have 
increased the efficiency of our cleaning operation 
at Pacific Airmotive.” 
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TRICHLOR 


has proved 


Our high standard of operation” 


i 


Mr. G. M. Pomeroy (left), Plant Engineer Pacific Airmotive; Mr. Hal Wells (center), Vice President 
Crown Chemical & Engineering; Mr. H. R. Sherburne (right), Sales Representative Columbia-Southern. 


*“‘We have four degreasing machines which 
can handle up to 12,000 pounds of metal per hour. 
The solvent we use must be highly stabilized to 
protect the expensive parts that have to be cleaned. 
Some of these parts cost up to $12,000 apiece and we 
can’t afford to risk the slightest damage in our clean- 
ing operation. We have found Columbia-Southern 
Trichlor to be highly satisfactory for this purpose.” 


“Both producer and distributor—Columbia- 
Southern and Crown Chemical—give us excellent 


regular service in the form of technical help. This 
excellent service and the great efficiency of the 
solvent is very much appreciated and is a real asset 
to our operation.” 


“TI can honestly state that after conclusive 
tests on the production line, Columbia- 
Southern Trichlor has provided greater sav- 
ings and most efficiency in our maintenance 
of degreasers.”’ 


For more information, contact our Pittsburgh address or any of the fourteen Columbia-Southern District Sales Offices 


COLUMBIA-SOUTHERN CHEMICAL CORPORATION 


A Subsidiary of Pittsburgh Plate Glass Company - One Gateway Center, Pittsburgh 22, Pennsylvania 


DISTRICT OFFICES: Cincinnati - Charlotte - Chicago - Cleveland - Boston - 


New York - St. Louis - Minneapolis - New Orleans - Dallas - Houston 


Pittsburgh - Philadelphia - San Francisco. IN CANADA: Standard Chemical Limited 
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Analysis .. pH, and 
Thickness Testing 


MADE SIMPLE WITH 


KOCOUR TEST SETS 


Nothing can surpass the economy and convenience 
of regular control. It helps prevent trouble. When 
you do have a problem, you can determine the 
cause quickly . . . especially, if you're equipped 
with control for analysis and pH for your various 
baths and thickness testing for your plated work. 


Control Your Solutions with KOCOUR TEST SETS 


Kocour Test Sets provide the simplest, most direct 
analysis. Easy to use . . . no knowledge of chemis- 
try required. Complete with glassware, reagents 
and directions. 


.... For every plating purpose 


Kocour Test Sets are 
available individually or 
in economical combina- 
tions for the control of 
plating, cleaning, pick- 
ling, anodizing, sealing, 
coating, passivating, de- 
smutting, deburring, 
phosphorizing, heat 
treating, pH control and 
thickness testing. Write 
for your FREE copy of 
“Lab Hints for the Plat- 


PLATING THICKNESS TESTING 
Try a Model 955 on a 15-Day FREE Trial! 


e@ direct reading 
@ virtually automatic 
e 90-95% accurate 


@ simple operation 


Model 955 determines the thickness of heavy or decorative chro- 
mium, silver, tin, cadmium, zinc, brass, copper, nickel, lead and 
other alloy deposits, on various basis metals (including Copper- 
Nickel-Chromi Composite Coatings). Write for Bulletin 400 and 
ask for details on a 15-Day FREE Trial! 


~ See us in Booths 67-68 at the I. F. E. in Detroit ~ 
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nother FINE Product 


with the PARAMOUNT 
Finishing Touch 


“It goes without saying that quality finishes 
are essential in our business,” says Leavens Man- 
ufacturing Co., Attleboro, Mass., makers of fine 
jewelry, emblems and premiums. “We get best 
results in enamel polishing by using a Paramount 
soft wheel with grade F pumice. Paramount Felt 
Wheels cut faster, last longer and give us better 
quality than any other type we have used.” 

How about the finish on your products — 
does it meet the standards you and your cus- 
tomers have a right to expect? If not — 


call your 
Paramount Jobber today! 


Felt Wheels ; 
Bobs, Sheet Felt } 


Bacon Felt Co. 
437 West Water St., Taunton, Mass. 
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KOCOUR testing sets are used all over the 
world for controlling plating cleaning 
pickling gnodizing and hardening proc | 
special sets com be provided for | 
i write today for complete information — no oe 
cost OF obligation 
| 
KO COUR COMPANY | 
4g02 S: Louls AVENUE | 
specity KocOUR test sets your suppliet- | | <M) 
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Get the extras that cut costs and guarantee consistent results... Competitively 
tested materials, comprehensively and conscientiously serviced by a nationwide network of sales 
engineers and distributors. Federated’s materials include new ASARCO-MAX COPPER anode, triple-life 
Conducta-Core lead anode, copper, zine, tin, tin-lead, cadmium, brass and silver anodes. Nickel salts. 
Zimax, Nimax, Cadmax brighteners. New Conmax conversion coatings for zine and cadmium plated 
parts. Federated Metals Division of American Smelting and Refining Company, 120 Broadway, 


New York 5, N. Y. In Canada: Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION OF 
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FIFTH INDUSTRIAL FINISHING EXPOSITION! 


(Held in conjunction with the 
GOLDEN JUBILEE CONVENTION 
of the 
AMERICAN ELECTROPLATERS’ SOCIETY) 


The finishing experts will all be under one roof next June. In Detroit, 
at the Detroit Artillery Armory, from June 15 to 19, at the Fifth 
Industrial Finishing Exposition! 


‘lake your problems to them. Get expert help ... at the largest dis- 
play of finishing equipment, materials and processes ever assembled 
under one roof, 


Make a list of your plating problems. Take it to Detroit with you. See 
the men who man the booths. The experts with professional, up-to- 


date help for you. They'll be there to demonstrate the right way to 


solve your problems. 


lf you want more information on the 
Fifth Industrial Finishing Exposition now, 


ask the exposition chairman: eeeeeeee 
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Half a century apart... 


both finished by Acme machines! 


Products change but people don’t, and the same 
gleam and sparkle that sold Grandmother still sells 
consumer goods today. To manufacturers, the 
finishing touch may be last but it is far from least, 
and is often loaded with problems. That’s where 
Acme engineering skill comes in—and has, for 
fifty years. 


Half-a-hundred years of experience is built into 
both kinds of Acme automatic equipment—the 
versatile standard units which are completely ad- 


justable to product changes, and the custom-built 
units which convey and hold the work. Acme engi- 
neering skill combines them to make polishing and 
buffing machines capable of handling almost any 
finishing problem. 


Whether you’re interested in a completely auto- 
matic setup or a single versatile machine, take the 
first step toward reducing finishing costs and raising 
production volume. Send for illustrated 16-page 
catalog today. 


50 years of /alishing Off your finishing problems 


OPEN HOUSE AT ACME DURING THE AES Convention IN DETROIT—JUNE 15 - 19—DON’T MISS IT! 


Multi-adjustable Acme G-4 stand- 
ard lathe is flexible basic unit, used 
by itself or with complex work- 
conveying arrangements, 


ACME MANUFACTURING COMPANY 


1400 E. 9 MILE ROAD, DETROIT 20, MICHIGAN 
LEADING PRODUCERS OF AUTOMATIC POLISHING AND BUFFING EQUIPMENT SINCE 1910 
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metal cleaning report no. 1 


case histories from your Dow Solvents Distributor 


Aluminum headlight assembly being cleaned in vapors of Dow trichloroethylene. 


DOW FIELD-LAB TEAM 
SOLVES DEGREASING RIDDLE 


Bay City, Mich.—Manufacturer of auto parts reported faulty still was causing dirty 
distillate in his trichloroethylene degreasing operation. Dow field team went in, did thorough 
check of whole operation. Discovered not one, but three trouble spots: (1) Water separator 
on degreasing unit working improperly; (2) Excess water in stamping oil on parts being 
cleaned (Dow lab finding); (3) Faulty steam injection valve on still. Valve replaced, water 
separator repaired, and new stamping oil put in use. Plant now getting good cleaning action 
first time through vapor degreasing unit using Dow trichloroethylene. Key to solution was 
skill and thoroughness of trained Dow solvents team. 
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Time and time again, Dow solvents distributors help manufacturers improve 
cleaning and stripping operations. And for two good reasons: (1) Dow offers 
the widest line of chlorinated solvents for modern industry; (2) Dow backs 
its distributors to the hilt with technical information and on-the-job help. 
Chances are good that one of the many Dow industrial solvents can help 
smooth out your operations, too. Dow solvents are made to high purity 
standards and each is designed to do a specific job and do it well. For help 
on your metal cleaning problems, call on the nearby Dow solvents distributor. 


THE DOW CHEMICAL COMPANY: MIDLAND, MICH. 


ad NEW COLD CLEANER SAVES BIG DOLLAR 


| Detroit, Mich.—Expensive fluorinated cleaner was being used by 
manufacturer to remove paraffin oils from refrigeration compressors. 
Key requirement: clean parts without damaging insulation varnish on 
motor windings. Dow solvent team invited in. Observations pointed to 
Chlorothene® (Dow 1,1,1-trichloroethane, inhibited). Compressors 
cleaned with Chlorothene and air purged immediately after. Lab tests 
proved Chlorothene cleaned effectively, safely, without damaging 
insulating varnish. Company switched to Chlorothene, effected dollar 
savings while getting safe, sure cleaning. 


PERCHLOROETHYLENE KEY 


Los Angeles, California—Nationally known lock manufacturer was 
having difficulty cleaning plated metal parts. Door handles and face 
plates were coming off trichloroethylene degreasing line with marring 
water spots. Dow called in on problem. Recommended switch to Dow 
perchloroethylene. Higher boiling point and longer cleaning action 
resulted in spotless parts. Lock maker now saving time, money, with 


efficient perchloroethylene degreasing. 


® 


FREE... 
TECHNICAL SERVICE 
on 24-hour notice 


Your Dow solvents distributor will gladly help you with 
any problems you're experiencing with metal cleaning 
solvents. He'll have a trained solvents specialist en route 
to your plant within 24 hours after your call is received! 


Ask your Dow solvents distributor for details. 


STOP-OFF LACQUER STRIPPED FAST CHLOROTHENE 

Stratford, Conn.—Major aircraft engine manufacturer was having 

trouble removing stop-off lacquer used on steel and aluminum parts TRICHLOROETHYLENE 
selectively plated. Parts were being soaked and rinsed in flammable 

thinner. Process was slow, results unsatisfactory. Dow solvents dis- 

tributor suggested vapor degreasing with Dow methylene chloride. PERCHLOROETHYLENE 
Parts were run through vapors, then rinsed with spray lance applica- 


tion of m.c. System worked. Lacquer stripped off clean in matter of METHYLENE CHLORIDE 


minutes. Flammability hazard eliminated. Problem marked solved. 


See Your Dow Solvents Distributor First! 
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FOR HELPFUL METAL CLEANING INFORMATION 


get in touch with your Dow Solvents Distributor 
LETTER KEYS: (C)—Chlorothene®; (M)—Methylene Chloride; (P)—Perchloroethylene (Industrial); (T)—Trichloroethylene 


ALABAMA 
BIRMINGHAM— Wittichen Chemical Company (C M P) 
BIRMINGHAM—F. H. Ross and Company (C MP 7) 
MOBILE—McKesson & Robbins, Inc. (C MP T) 
MOBILE—F. H. Ross and Company (C MP) 
MONTGOMERY — Wittichen Chemical Company (C M P) 
ARIZONA 
PHOENIX—Braun Chemica! Company (C MP T) 
PHOENIX— Western Chemical Company (C MP) 
TUCSON— Western Chemical Company (C MP) 
CALIFORNIA 
LOS ANGELES—Braun Chemical Company (C MP T) 
LOS ANGELES—McKesson, Mefford Chemical Division (P) 
LOS ANGELES—Pemaco, Inc, (P T) 
SAN DIEGO—Braun Chemical Company (C MP T) 
SAN DIEGO—Buel Town Company (T) 
SAN FRANCISCO—Braun-Knecht-Heimann Co. (C MP T) 
SAN FRANCISCO—Phil L. Dostal Company (P) 
SAN FRANCISCO—G. N Meacham Company (C) 
SOUTH GATE—American Mineral Spirits (P) 


COLORADO 
DENV6R—Braun-Knecht-Heimann Company (C M) 
DENVER—Chemical Seles Company (C MP T) 
DENVER—McKesson & Robbins, Inc. (C MP T) 
DENVER—Mine and Smelter Supply Company (C M P T) 
GRAND JUNCTION—C. D. Smith Co., Chemical Div. (C P T) 


CONNECTICUT 
SHELTON—Axton-Cross Company (C MP T) 
SOUTH NORWALK—Guvard-All Chemical Company (P 1) 
SOUTH NORWALK—McKesson and Robbins, Inc. (C MP T) 


FLORIDA 
JACKSONVILLE—F, H. Ross and Company (C MP T) 
JACKSONVILLE—Amica Burnett Chemical Co. (C MP T) 
MIAMI—Amica Burnett Chemical Company (C MP T) 
MIAMI—Biscayne Chemical Laboratories (C MP T) 
ORLANDO — Atlantic Chemicals, Inc. (C MP T) 
TAMPA—Atlantic Chemicals, Inc. (C MP T) 


GEORGIA 
ATLANTA—McKesson and Robbins, Inc. (C MP T) 
ATLANTA—F. H. Ross and Company (C MP T) 
ATLANTA—Southern States Chemical Company (C MP T) 
COLUMBUS—F. H. Ross and Company (C MT) 
DUBLIN—Textile Aniline Chemical Company (T) 


IDAHO 
BOISE—Van Waters and Rogers, Inc. (C MP) 


ILLINOIS 
AURORA—River Valley Chemicals Inc. (C MP T) 
CH!'CAGO—Central Solvents and Chemicals (C MP) 
CHICAGO—C. P. Hall Company (C MP T) 
CHICAGO —Keystone Aniline and Chemical Co. (C P) 
CHICAGO—McKesson & Robbins, Inc. (C MP T) 
CHICAGO—Joseph Turner and Company (C MP T) 
DECATUR—McKesson & Robbins, Inc. (C MP T) 
EFFINGHAM— Wabash Independent Oil Company (P T) 
PEORIA—McKesson & Robbins, Inc. (C MP T) 
ROCKFORD—Industrial Oil and Chemical Company (C) 
ROCKFORD—Viking Chemical Company (C MP T) 

INDIANA 
EVANSVILLE—Charles Leich and Company (P) 
FT. WAYNE—Hoosier Solvents and Chemicals (C MP) 
FT. WAYNE—Inland Chemical Corporation (C M P) 
HAMMOND—Inland Chemical Corporation (C MP T) 
INDIANAPOLIS—Hoosier Solvents and Chemicals (C M P) 
INDIANAPOLIS— Wm. Lynn Chemical Company (C MP) 
INDIANAPOLIS—Lynn Solvents Corporation (T) 
INDIANAPOLIS—Ulrich Chemical Company, Inc. (T) 

KOKOMO—Plating Products, Inc. (P T) 
LOGANSPORT—Plating Products, Inc. (P T) 
SOUTH BEND—Inland Chemical 
SOUTH BEND—Stevens Oil Company (CM 
1OWA 
BETTENDORF—Barton Naptha Corporation (C MP T) 
BURLINGTON—McKesson and Robbins, Inc. (C MP T) 
CEDAR RAPIDS—McKesson and Robbins, Inc. (C MP T) 
COUNCIL BLUFFS—Barton Solvents, Inc. (C MP T) 
DAVENPORT—McKesson & Robbins, Inc. (C MT) 
DES MOINES—Barton Naptha Company (C MP T) 
SUMNER—Overton Chemical Sales (C) 
KANSAS 

WICHITA—Reid Supply Company (C P T) 

KENTUCKY 
LOUISVILLE—Dixie Solvents and Chemicals (C MP) 
LOUISVILLE—Gans Chemical and Supply coupany (P) 
LOUISVILLE—McKesson and Robbins, Inc. (C M P T) 

LOUISIANA 
BATON ROUGE—Barada & Page, Inc. (C) 
NEW ORLEANS—Barada & Page, Inc. (C) 
NEW ORLEANS—Southern Solvents and Chemicals 

(CMPT 


MAINE 
LEWISTON—Polar Chemical Company (C MP T) 


MARYLAND 
BALTIMORE—B. J. Howard Company (C MP T) 
BALTIMORE—Leidy Chemicals Corporation (C MP) 


BALTIMORE—Seiler Chemicals (C) 
BALTIMORE—Tilley Chemical Company (T) 


MASSACHUSETTS 
BOSTON—Howe and French, Inc. (C M) 
BOSTON—Linder and Company, Inc. (C MP T) 
BOSTON—McKesson and Robbins, Inc. (C MP T) 
EVERETT —Sessions-Gifford Co., Inc. (C M P T) 
FRAMINGHAM—Axton-Cross Corp. of Mass. (C P T) 
HINGHAM—Stephen-Roger, Incorporated (C M P T) 
HOLYOKE—Eastern Chemicals, Inc. (M 
SPRINGFIELD—Chemical Corporation (C MP T) 
SPRINGFIELD—Hampden Color and Chemical Co. (C MP) 
STONEHAM—George Mann & Co. (C M P T) 
WORCESTER—George H. Clark and Co. (C MP T) 


MICHIGAN 

DETROIT—Eaton Chemical and Dyestuff (C M) 
DETROIT—Manpro Corporation (C MP T) 
DETRO:1T—McKesson and Robbins, Inc. (C MP T) 
DETROIT— Western Solvents and Chemicals (C MP) 
ESCANABA—Haviland Products Company (C MP) 
GRAND RAPIDS—P. B. Gast and Sons Company (C) 
GRAND RAPIDS—Haviland Products Company (C M) 
GRAND RAPIDS—Wolverine Solvents and Chemicals Co. 

(CMP) 
LANSING—Carrier Stephens Company (C P) 
LANSING— Wheaton Chemical Company (C P T) 
LUDINGTON—P. B. Gast and Sons Company (C) 


MINNESOTA 
MINNEAPOLIS—W. H. Barber Company (P T) 
MINNEAPOLIS—McKesson and Robbins, Inc. (C M P T) 
MINNEAPOLIS—Tripoil Refining Corporation (MP T) 
ST. PAUL—Lyons Chemicals, Inc. (C M P) 


MISSISSIPPI 
JACKSON—F. H. Ross and Company (C MP) 


MISSOURI 
KANSAS CITY—Barada and Page, Inc. (C M) 
KANSAS CITY—Missouri Solvents and Chemicals (C MP) 
KANSAS CITY—Sherwood and Company, Inc. (C MP T) 
ST. LOUIS—Independent Oil Company (C MP T) 
ST. LOUIS—McKesson and Robbins, Inc. (C MP T) 
ST. LOUIS—G. S. Robins and Company (C MP) 
ST. LOUIS—Missouri Solvents and Chemicals (C MP) 


NEBRASKA 
OMAHA—Barton Solvents, Inc. (C M P T) 
OMAHA—McKesson and Robbins, Inc. vc MPT) 


NEW JERSEY 
BLOOMFIELD—McKesson & Robbins, Inc. (C MP T) 
CAMDEN—Callahan Chemical Company (MP T) 

EAST PATERSON—Aetna Color and Chemical Company 
(CMPT 

MURRAY HiLL—American Mineral Spirits (C MP T) 

NEWARK—American Oil and Supply (C P) 

NEW ARK—National Oil and Supply Company (C MP T) 

VINELAND—Lirio Chemical Company (C€ T) 


NEW MEXICO 
ALBUQUERQUE—Braun Chemical Company (C MP T) 
ALBUQUERQUE—Edmunds Chemical Company (C MP T) 


NEW YORK 
ALBANY—Eastern Chemical (C M P T) 
ATHENS—Spick Products Company (P T) 
BINGHAMTON—Collier Chem. (C M) 
BRONX—Elco Solvents Corporation (MP T) 
BROOKLYN—Enequist Chemical Company (C P) 
BUFFALO—Buffalo Solvents and Chemicals (C MP) 
BUFFALO—Chemical Sales Corporation (C MP T) 
BUFFALO—McKesson and Robbins, Inc. (C MP T) 
EDGEMERE—Hogan Industrial Supply (P T) 
GLOVERSVILLE—Eastern Chemicals, S. H. Ireland Div. (C M) 
KEARNY—American Chemicals, Incorporated (C MP T) 
LONG ISLAND CITY —Peerless Oil and Chemical (C MP T) 
NEW YORK—American Chemicals, Inc. (C MP T) 
NEW YORK—McKesson and Robbins, Inc. (C MP T) 
POUGHKEEPSIE—Duso Chemical Company (C) 
RENSSELAER—Eastern Chemicals, Inc. (C M) 
ROCHESTER—Chemical Sales Corporation (C M P T) 
SYRACUSE—Eastern Chemicals, Inc. (C M) 
UTICA—Monarch Laboratories (C MP) 


NORTH CAROLINA 
CHARLOTTE—F. H. Ross and Company, Inc. (CMP 
CHARLOTTE—Moreland Chemical Company (C MP 
CHARLOTTE—Southern States Chemical Co. (CMP 
GREENSBORO—F. H. Ross and Company, Inc. (CM 


OHIO 
AKRON—Farley Solvents Company (C MP T) 
AKRON—C. P. Hall Company (C P T) 
CANTON—Bison Corporation (C P T) 
CINCINNATI—Amsco Solvents and Chemicals (C MP) 
CINCINNATI—Chipman Supply Company (T) 
CINCINNATI—Herbert Chemical Company (P T) 
CINCINNATI—McKesson and Robbins, Inc. (C M P T) 
CLEVELAND—Man-Gill Chemical Company (C P T) 
CLEVELAND—McKesson and Robbins, Inc. (C MP T) 
CLEVELAND—National Solvents Corporation (C P T) 
CLEVELAND—Ohio Solvents and Chemicals, Inc. (C MP) 
CLEVELAND—R. W. Renton Company (C P T) 
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COLUMBUS—McKesson and Robbins, Inc. (C M P T) 
DAYTON—Industrial Chemical Products Co. (C P T) 
DAYTON—Ottoson Solvents, Inc. (T) 
LIMA—Thomson Chemical Company (C P T) 
TOLEDO—Inland Chemical Co, (C 
TOLEDO—Toledo Solvents and Chemicals (C MP) 
TOLEDO—M. |. Wilcox Company (C P T) 
YOUNGSTOWN—Rhiel Supply (CMP T) 


OKLAHOMA 
OKLAHOMA CITY—Barada and Page, Inc. (C M) 
TULSA—Chemical Products, Inc. (C MP T) 


OREGON 
PORTLAND—Van Waters and Rogers (C MP) 


PENNSYLVANIA 
CONSHOHOCKEN—American Mineral Spirits (C MP T) 
EASTON—Lehigh Valley Chemical Company (C MP T) 
ERIE— Monarch Laboratories (T) 

McKEES ROCK—Apex Soap and Sanitary Corp. (CPT) 
PHILADELPHIA—Alex C. Fergusson Company (C€ 
PHILADELPHIA—McKesson and Robbins, Inc. (C MP T) 
PHILADELPHIA—Phillips and Jacobs, Inc. (C M) 
PHILADELPHIA—Pioneer Salt Company (C MP T) 
PHILADELPHIA— George Senn, Inc. (CMP T 
PITTSBURGH—Carmac Chemical Company, Inc. (C P) 
PITTSBURGH—Carman-Pittsburgh Company (C P T) 
PITTSBURGH—Dacar Chemical Products Company (C P T) 
PITTSBURGH—Ft. Pitt Chemical Company (C MP) 
PITTSBURGH—McKesson and Robbins, Inc. (C MP T) 
READING—R. W. Eaken, Inc. (C P T) 

READING—Textile Chemical Company (C P) 
SCRANTON—Scranton Chemical Company (C P T) 
YORK—Industrial Solvents and Chemicals (C P T) 


RHODE ISLAND 
PROVIDENCE—George Mann and Company (C MP T) 
PROVIDENCE—Sessions-Gifford Company, Inc. (C MP T) 


SOUTH CAROLINA 
CHARLESTON—Burris Chemica! Company (C P ¥) 
GREENVILLE—F. H. Ross & Company (C MP T) 
GREENVILLE—Southern States Chemical Co. (C M P T) 
SPARTANBURG—Moreland Chemical Company, Inc. 

(CMP T) 

TENNESSEE 
CHATTANOOGA—Chapman Chemical Co. (C MP T) 
CHATTANOOGA— Wilson Sales Company (C MP T) 
KINGSPORT—Chem-I-Dent, Inc. (C P T) 
MEMPHIS—Chapman Chemical Company (C MP T) 
MEMPHIS—C. P. Hall Company (C MP T) 
MEMPHIS—lIdeal Chemical and Supply Co. (C MP T) 
NASHVILLE—Chapman Chemical Company (C MP T) 
NASHVILLE— Wilson Sales Company (C MP T) 


TEXAS 
AMARILLO—State Chemical Company (C MP T) 
AUSTIN—R. M. Hughes Company, Inc. (C MP T) 
BEAUMONT—Arthur Dooley and Son (C MP T) 
CORPUS CHRISTI—Barada and Page, Inc. (C M) 
DALLAS—Barada and Page, Inc. (C M) 
DALLAS—McKesson & Robbins, Inc. (C M P T) 
DALLAS—Texas Solvents and Chemicals Co. (C) 
DALLAS—Van Waters and Rogers, Inc. (C MP T) 
EL PASO—Baron Chemical Company (C MP T) 
EL PASO—Braun Chemical Company (C MP T) 
EL PASO—Mine and Smelter Supply Company (P) 
FORT WORTH—Worth Chemical Products Co. (C MP) 
HOUSTON—Barada and Page, Inc. (C 
HOUSTON—W. H. Curtain and Company (P) 
HOUSTON—Dixie Chemical Company (C MP T) 
HOUSTON—R. M. Hughes Company, Inc. (C MP T) 
HOUSTON—McKesson, Texas Chemical Division (C MP T) 
HOUSTON—Texas Solvents and Chemicals Co. (C MP) 
HOUSTON—Van Waters and Rogers, Inc. (C M P T) 
LUBBOCK—State Chemical Company (C MP T) 
MIDLAND—State Chemical Company (C MP T) 
SAN ANTONIO—R. M. Hughes Company, Inc. (C MP T) 
SAN ANTONIO—McKesson and Robbins, Inc. (C MP T) 


UTAH 
SALT LAKE CITY—Broun-Knecht-Heimann Co. (C MP T) 


VIRGINIA 
NORFOLK—Taylor Salt and Chemical Company (C P T) 
RICHMOND—Phipps and Bird, Inc. (C MP 
ROANOKE—Hoavnaer Supply Company (C MP T) 


WASHINGTON 


SEATTLE—Van Waters and Rogers, Inc. (C MP) 
SPOKANE—Van Waters and Rogers, Inc. (C MP) 


WEST VIRGINIA 
CHARLESTON—B. Preiser and Company (C MP T) 
FAIRMONT—Fairmont Machinery, Fairmont Supply 


(CPT) 
HUNTINGTON—Cabell Chemical Company (€ P T) 


WISCONSIN 
CHIPPEWA FALLS—Lyons Chemical (C M P T) 
LACROSSE— Wisconsin Solvents & Chemicals Corp. (C MP) 
MADISON—North Central Chemicals (C MP T) 
MILW AUKEE—McKesson and Robbins, Inc. (C MP T) 
MILW AUKEE— Wisconsin Solvents and Chemicals (C MP) 
WAUKESHA—Fred Portz and Son (C€ T) 


See Your Dow Solvents Distributor First! 
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keep your 
eye 
on 


FAMOUS 
PLUMBIN AMERICAN MADE 
G : ANYSTREAM® 
SHOWER HEAD 
FIXTURES... 


FOR EYE APPEAL FINISHES ON | 
ALL METALS, SPECIFY.... q 


Lea Methods Lea Compositions 


Yes, Sir!...LEA helps provide eye appeal for SPEAKMAN. These 
quality plumbing fixtures are designed to appeal to the modern home ¢ 
owner and the finish on these fixtures must be the FINEST. One of the 


-—— EXHIBIT——- industry’s outstanding manufacturers of brass fittings is SPEAKMAN 

JUNE 15-19 of Wilmington, Delaware. For pre-plating operations on many of their 

- DETROIT ARTILLERY fixtures SPEAKMAN specifies the use of LEA METHODS and LEA 

ARMORY COMPOSITIONS. SPEAKMAN is justly proud of its Modern Design 

tell the story of the broad and proud of its Quality Finish. 

: Lea and Lea-Ronal Ser- For hand or automatic finishing on almost any metal, with either 

Sour ie 06 Ok ane liquid or bar composition, there is a Lea Composition and a Lea Method 

over. which will give you a better finish and real production economy. Why 


not call or write us today about your finishing requirements. 


ing, Suing, Polishing, 
Plating and Sproy Finish! 
Monviocterers and Speci 


THE LEA MANUFACTURING CO. 
16 CHERRY AVE. + WATERBURY 20, CONN. 


Lea-Michigan, inc., 14459 Wildemere, Detroit 38, Mich 
Lea Mfg. Company of Canada, Ltd.,1236 Birchmount Road, Scarborough, Ontario, Canada 


Menvfacterers 


® 


7 Lea Mfg. Company of Ltd., Buxton, 
4 quo Lea-Ronal, inc., Main Office and Laboratory: 139-20 109th Ave., Jamaica 35, N.Y. The Hallmark of 
Sion : Manufacturing Plant: 237 East Aurora St., Waterbury 20, Conn. Quality Products 


Are you interested in plating specialties? SEE THE OTHER SIDE OF THIS INSERT Y 


| 
1 
: 
4 
the Develeoment of Produc 
heds, Equipment oni Co 
font, ic: 7 


HIGH SPEED DEPOSITION OF BUFFABLE COPPER —— 
THE KEY TO EFFECTIVE AND ECONOMICAL RE-PLATING 


CUPRALL can stand a lot of tough operations, imperfect 
stripping of old plate, dirty solutions...all of which are part 


and parcel of this business of re-claiming and re-plating auto- 


- LEA-RONAL is widely known for mobile bumpers. It’s the best foundation you can use for nickel 
f its superior plating formulations and chromium. Its increased plating speed and better buffability 
for both industrial and decora- make Cuprall the natural choice for use in refinishing bumpers. 


tive finishes. Our technical staff 
will be glad to help you with any If you are in this bumper refinishing business or even if your 
plating problem you may have. requirements are less severe, we suggest that you set up your 
plating bath for a good test of the effectiveness of CUPRALL. 
Write to us in detail about your present operation and we'll 


be glad to recommend the proper quantity for a good test. 


‘ EXHIBIT Write or phone THE LEA MFG. CO., 16 Cherry Avenue, 
JUNE 15-19 Waterbury 20, Conn., through whom CUPRALL is ex- 
DETROIT ARTILLERY clusively marketed. 


ARMORY 
Booths 204A and 205A 
tell the story of the broad 
Lea and Lea-Ronal Ser- 
vice to your industry. 
Come in and talk things 
over. 


Lea-Ronal, Jamaica, N Y 
Lea-Michigan, Inc., Detroit ia 
The Lea Mfg. Co., Waterbury, Conn = 
Lea Mfg. Co., of Canada, Ltd 
lea Mfg. Co., of En — ind, Lid / 
ering Polishing 


A e Waterbury 20, Conn. 
an Main office ond 139-20 109th James 35, 
Are you interested in Buffing, 


ng ond Byrring Specialties? SEE OTHER SIDE OF THIS INSERT. 


LEA-RONAL 
- 
aes : 
~ 
| \ 


Manufacturing Piant: 237 East Aurora st., Watersury 


Are you interested in plating specialties? SEE THE OTHER SIDE OF THIS INSERT Y 


After 80,000,000 gallons of hot 


SARAN LINED PIPE 


acid... 


not a failure in 5,000 feet of Saran Lined Pipe 


7,500 gallons per hour of hot acid solution ...nearly two years 
of continuous trouble-free service with litthe maintenance... 
and there’s never been a failure or replacement in the 5,000 
feet of Saran Lined Pipe. 


The above installation is a portion of the exclusively used 
Saran Lined Pipe which serves the plating plant of a leading 
automotive hardware manufacturer. This piping carries 
highly reactive copper and nickel plating solutions to plating 
machines, then returns them for filtering before reuse. Solu- 
tion temperatures range from 105° F. to 150° F. Saran Lined 
Pipe is also used to connect plating tanks to heat exchangers, 
and as supply and return lines to solution storage tanks. 


Plant engineering personnel state that the advantages they find 
in Saran Lined Pipe are *. . . corrosion resistance to the chem- 
icals, ability to withstand temperatures of 150° F., strong and 
rigid enough to be installed without need of additional 
support.” 


When plans call for piping systems that must resist corrosion 
and chemical activity, specify Saran Lined Pipe. Saran Lined 
Pipe, fittings, valves and pumps are ava:lable for systems oper- 
ating from vacuum to 300 psi, and from below zero to 200° F. 
They can be cut, fitted and modified easily — right on the 
job. For more information write Saran Lined Pipe Company, 
2415 Burdette Avenue, Ferndale, Michigan, Dept. 2S01CFS. 


THE DOW CHEMICAL COMPANY + MIDLAND, MICHIGAN 
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discriminating 
fish prefer 


BEAD CHAIN 


swiveling tackle 


...it’s finished with 


AHCO custom 


compounds 


Every year more fish, in salt water and 
fresh, strike for Bead Chain spinners and 
lures. More happy fishermen land their 
catch with Bead Chain foolproof tackle. 
Appearance is mighty important to fish, 
so Bead Chain specifies Ahcoloid Clean- 
ers, AHCO Barrel Brighteners, and 
AHCO Burnishing Compounds to pro- 
duce the proper degree of deception. 
And the alluring finish lasts longer be- 
cause each AHCO Compound is formu- 
lated to order. 


Your product may not have to shine 
under water, but whatever its job a good 
finish—an AHCO finish—is its best sales- 
man and its best protection. Let us show 
you what AHCO Compounds can do. 
Write, Apothecaries Hall Division, 28 
Benedict Street, Waterbury, Connecticut. 


THE 


HUBBARD-HALL CHEMICAL 


COMPANY 
APOTHECARIES HALL DIVISION 


Hubbard 
Hall 
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HOW MUCH AUTOMATION? 


ABBEY-MATIC 
LETS YOU 


Automate all, or any part of your plant — by process, by station; 
then add or remove at will. Only ABBEY-Matic interchangeable station design 
permits flexibility to adjust easily with your changing needs. 


LEAP-FROGGING CARRIERS 


and Stationary-Cell Processing 


KEY-CARD DISPATCH 


Multi-Cycle Selection, Positive, Fool-Proof 
SUBSTITUTE TRACK 


~ _ SEGMENTS CARRY 
OO | | | ‘THE TRAFFIC. 


: ABBEY-Matic Car- 


~ 


DISPATCH 


tion on main track 
oo co . 
segment. Substitute 
segment (shaded) 
ABBEY-Matic metal Key Cards inserted in A\<- ‘ 
r 
carriers at load station, pilot each throughout 
STA1 STA.2 STA. 3 carriers to travel 


System, completing individual process cycles with- 
out error — human or mechanical. A, B, and C (above) go 
their separate, precise ways automatically. 


over (leap-frog) occupied station. B (above) leap-frogged 
A; C leap-frogs A and B to enter next available scheduled 
station. 


SWITCH LINES (AUTOMATIC) 


Accumulation, Storage, Automatic Feed 


Carrier-loads completing cycles in one section of ABBEY- 
Matic System are laterally transferred to short-cut balance 
of System. Detours from main System into supplementary 
processing sections are also automatic. A (above) stays in 
main System; B and C switched off. AC, DC positive sta- 
tionary contact; no arcing; live entry. Smoothest sealed ball 
and roller bearings. Hydraulic action. Big reasons why 
ABBEY-Matic is first in multi-process full-automation. 


STATION BY-PASSING 


Unimpeded Conveying over Unscheduled Stations 


Stations not 


used in a process 
cycle and undes- 
ignated by Key 
Card are automa- 
tically by-passed | 
by the carriers 
involved. A, B, and C (above) are by-passing unscheduled 
processes without delay. Exclusively ABBEY-Matic! 


9 


Exclusive Distributor: ENTHONE, Inc., a subsidiary of American 


‘B 8 EY Sme'ting & Refining Co., New Haven, Conn 


; ROC ESS REPRESENTATIVES 
Austin F. Fletcher, Inc., Barlow Rd.. R.D. 6, Binghamton, New York 
R. O. Hull & Co., Inc., 1300 Parsons Ct., Cleveland 16, Ohio 
AUTOMATION R. 0. Hull & Co 3136 Hilton St i 


. Ferndale, Mich. 


Ask your dealer 


or write to: 


INC, Ross Industries, Inc., 5890 Commonwealth Ave., Detroit 8, Mich. 
37-01 48th Ave., Long Island City 1, N. Y. Ardco, Inc., 5000 W. 73 St., Chicago 38. HI. 
RAvenswood 9-0592 Nicromatic, Ltd., 20 Drummond St., Toronto 14, Ont., Can. 
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Reach 
all the 


Key Buyers 


Metal Finishing 


featuring 


THE FIFTH INDUSTRIAL 
FINISHING EXPOSITION 


REACH THE BUYING POWER 
through Metal Finishing — featuring: 


Comprehensive coverage in all fields of plating and finishing. 


News of the latest processes and newest products. 


Discussion of current technica’ and management problems. | 


Metal Finishing’s writing and editorial staff who are 
“in the know” and aware of current market and production | 
problems and how to deal with them. 


Metal Finishing’s voluntary paid circulation is now at an ALL TIME HIGH. 
Take advantage of increased country-wide coverage and START YOUR 
ADVERTISING CAMPAIGN with the Exposition Issue of Metal Finishing! 


Detroit Artillery Armory We, at Metal Finishing extend an invitation to you to 
15000 West 8 Mile Road visit us during the Exposition. Our historical booth 

RE Se, Se will depict the History of Plating and Finishing from 
1903 to the present time. 


WHERE PLATERS 
AND FINISHERS 
LOOK FOR INFORMATION Since 1903 Devoted Exclusively to Electroplating and Industrial Coatings 


a oe 381 Broadway, Westwood, New Jersey * 35 East Wacker Drive, Chicago 1, Ill. 
219 West 7th Street, Los Angeles 14, Calif. 
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hat! metal-cleaning expert? 


Who needs one? 


YOU DO... 
AND HERE'S WHY! 


The sole function of your Wyandotte Industrial 
Service Representative is to help you in your metal- 
cleaning and metal-finishing operations. He is trained 
to show you how to use Wyandotte products most 
effectively — and how to cut costs at the same time! 


Sound like a big order? Well, it is! But remember, 
your Wyandotte Industrial Service Representative 
is highly specialized —and his technical files bulge 
with knowledge gleaned from many years of coast- 
to-coast experience in all phases of metal cleaning 
and finishing! 


What's more, your Wyandotte expert has all the 
advantages of product know-how and chemical re- 
search at his fingertips. This assures vou of getting 
the very best product and the most “mileage” for 
your money! 


So, you see, with Wyandotte you get the finest in 
chemical products, capable technical service backed 
by extensive research, and unequaled experience 
in metal finishing. This combination means BETTER 
RESULTS AT LOWER COST! 


Mail the coupon in today —or call our nearest 
office — to arrange a date with your Wyandotte In- 
dustrial Service Representative. Wyandotte Chemi- 
cals Corporation, Wyandotte, Michigan. Also Los 
Nietos, California, Offices in principal cities. 


METAL FINISHING, May, 1959 


J. B. FORD DIVISION 


THE BEST IN CHEMICAL PRODUCTS FOR METAL FINISHING 


Wyandotte Chemicals Corporation 
Dept. 3098 
Wyandotte, Michigan 


Yes! Please have your Industrial Service Representative 
contact me regarding 

Name 

Title 

Firm 


Address 
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» + 
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Technological knowledge acquired through many years 
of experience, plus special processes and equipment, 
assure the high quality of our Rhodium Plating Solutions. 


Recommended for contact surfaces of switches, wave- 
guide parts and other electrical applications, such as 
printed circuits...Can be applied in extremely heavy de- 
posits, up to 100 milligrams per square inch. 


Rhodium plating provides the advantages of whiteness, 
lustre and corrosion resistance of a precious metal. 


121 SOUTH COLUMBUS AVENUE * MOUNT VERNON, NEW YORK 


Consubl our staff, 


without obligation, 
about your specific 
plating problems. 


Specialists in the Unusual... SINCE 190) 


Dictionary of Metal Finishin Chemicals | 
BOOKS 


FOR THE PLATER 


Metallizing Non-Conductors 
By SAMUEL WEIN 


The present work deals with every 
known method for “metallizing’’ or 
the deposition of metals by electrolysis 
(plating) or non-conductors. i 
divided into several sections, i.e., 
processes which use chemical, 
chanical and physical methods 
treatment of surfaces for metallizing. 
In these groups the specific methods 
are chronologically reviewed and so 
the reader can very readily get a bet- 
ter idea of the progress made by the 
various workers in these arts. At the 
end is an alphabetical listing of con- 
tributors to the art, so that the seri- 
ous workers can refer to the original 
sources of the information given in 
the text by Mr. Wein. 

The text is prepared in a_ practical 
fashion so that the formulas given 


By HALL and HOGABOOM 


This volume fills the need in the 
metal finishing field for a handy 
source of information concerning the 
chemicals employed. The technical and 
common names are listed in alpha- 
betical order together with informa- 
tion as to physical appearance, chemi- 
cal formula, molecular weight, melt- 
ing and boiling points, and solubility. 
Available grades, types and sizes of 
shipping containers are also given, all 
of which are of help in identifying the 
contents of unlabelled packages which 
are found in most plating rooms. A 
special section contains tables of de- 
grees, Baumé and specific vravity for 
solutions of a great many salts. Vari- 
ous solutions and dips employed in 
the finishing department may be easily 
controlled by the use of a hydrometer 
and these tables. The authors, editors 
of the Metal Finishing Guidebook- 
Directory and associate editors of 
Metal Finishing, as a result of their 
familiarity with the requirements of 
the industry, have compiled a_refer- 
ence volume which belongs on the 
shelf of every metal finisher. 


PRICE $3.00 


BOOK ORDERS PAYABLE IN ADVANCE 


will be of material use and is the 
result of literature collected by the 
author for more than 25 years and 
which has been in use by a number 


of industrial concerns here in the 
United States and abroad. 


PRICE $2.00 381 Broadway, Westwood, N. J. 
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another key reason why... 


G-S means Greater Savings 


Floating Hubs with Locking “U” (Patented) 
Non-revolving (floating) hubs enable dangler hole to be 
bored at downward angle thus directing danglers toward 
bottom of cylinder. Insures constant cathodic contact in 
center of load. Won't “ride” up on top of contents. To 
disassemble, pullout “U” lock. Locking ‘“U” plate then 
slides up for quicker, easier removal of danglers (10 secs.). 
Interchange cylinders (5 mins.). Cuts hours off usual 
downtime. 


G-S "Cogged-V-Belt" Drive 
Cylinder and Superstructure 


‘The Belt-Drive with the Gear-Grip’’ Saves 100% Gear Maintenance. 
Eliminates cylinder-end drive gear, idler gear, pinion gear, 3 bearings. No gears or bearings in solution. 


6-5 GIVES YOU MORE EXCLUSIVE FEATURES 


* G-S coaged V-belt and cogged drive- 
pulley. (U.S. Pat. 2,562,084), constant 
meshed for positive power transmission 
without gears. Can’t slip, creep, vary 
speed. Cogged-V-Belts finest in the field; 
chemically resistant Neoprene with non- 
stretch tensile members, double Nylon 
protective envelope; cogged by special 
machinery exclusive with G-S. Self-lubri- 
cating Polydur cog-pins in Drive Pulley 
eliminate friction-wear. Outlast, outper- 
form all others. 


* Floating End Plates for constant con- 
tact of inverted V-blocks. Can’‘t rock in 
saddles. Better contact. 


* Longer Inverted-V-Contacts offer 48” 
contact area. Up to 30% greater current 
flow per load. 


* Automatic Positioning —— Guide chan- 
nel directs superstructure into operating 
position, quicker, easier. 


METAL FINISHING, May, 


* Adjustable Bearings support drive life. Best for complete cycles, temps. to 

shaft maintain constant-mesh with 200°F. New, Self-Adjusting Door Clamps 

motor drives at all times. spring-looped at one end for constant 
tension; can’t slip or loosen. New, ‘’T”’ 

* Flooting Hubs — Another G-S exclu- Door Handles for 2-handed grip; safer, 

sive feature (see above). easier handling. Welded on center, full- 
length, reinforcing door rib 

* Heavier Dangler Cables for higher cur- 

rent carrying capacity, longer life, better * Many More Features Also available 

operation. with horn-type contacts (3-point suspen- 
sion with 4-point contacts. No shorts 

* Faster Dangler Cleaning Patented from burned-out insulation and arcing) 

hub-lock for fastest cylinder interchange Single-Screw Adjustable Motor Mount on 

(see above). tank raises and lowers motor drive to 
mesh with superstructure gear. 

* Total Cylinder Immersion — Prevents 

gas pockets, increases current density. Get all the facts! Investigate the new, 

Eliminates danger of explosions. Bigger low-cost G-S Conversion Plan for your 

loads, faster plating. plant. It pays for itself in maintenance 
savings alone. Write today. 

* Rugged, All-Welded or All-Bolted Cy- 


linders —- Components of ‘’H-T Plexi- Th G. S. Fi ° 

glas’’, ‘‘Tempron’’, G-S Polydur — any e We quipment Co. 
combination. Heavy-duty 2” ribs. No 15583 Brookpark Rd. Cleveland 11, Ohio 
“formed” or “‘molded’’ sections. Longer Clearwater 2-4770 
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DATA FILES 
Allied Research 


METAL FINISHING 
PROCESSES 


A complete line of quality products 
and processes developed primarily as 
a result of helping manufacturers like 
yourself solve their metal finishing 
problems. If one of our present prod- 
ucts does not meet your needs, we’ll 
be glad to work with you to find an 
answer to your problem. 


EQUIPMENT AND 
COMPLETE SYSTEMS 
for Metal Finishing 


Process Engineered—Single pieces 
of equipment or all equipment neces- 
sary for a finishing operation—evalu- 
ated, designed, fabricated, installed 
and tested to match exactly your 
particular process. Ask about our 
Process Engineering Service. 


CHEMICALS AND SUPPLIES 


Prompt service on a wide variety of daily-use 
necessities for the plating room, delivered from 
warehouse stocks strategically located in cities 
in metalworking areas. 


LooK 
FOR THE 
DIAMONDS—SIGN 
OF FINISHING QUALITY 


TIRIDITES 
Chromate Conversion 


Coatings for Non-Ferrous Metals. 


Clear Protective Coatings 


for All Metals. 


ISOBRITE Chemically Different 


Plating Brighteners. 


LARP Process chemicals. 


rectifiers 


Silicon and Selenium, built to exacting 
specifications for long life, trouble-free 
service, 


auto-toapers 


for fast, economical transfer of racks and 
parts, conveyors to plating machines, 
between conveyors. 


AUTOMATIC AND SEMI-AUTOMATIC 
PLATING MACHINES 


BARRELS, TANKS and other equipment. 


® 
anopves 


in copper and zinc. 


FLAT COPPER 


ANODES 


CADMIUM, WHITE BRASS AND TIN ANODES in 
most efficient shapes. Acid Replacements, Buffs, Chemi- 
cals, Cleaners, Maintenance Materials. 


Ask your Allied Field Engineer about our Subscription Plan 


NICKEL RECASTING SERVICE which combines your new nickel purchases with a service to 


recast your butts and spears, resulting in substantial savings. 


Allied Research Products, Ine. WRITE TODAY FOR COPIES of 


these useful files describing tech- 
4004-06 EAST MONUMENT STREET nical details of our complete line, 
BALTIMORE 5, MARYLAND OR, phone your Allied Field Engi- 


Branch Office: 400 Midland Avenue, Detroit 3, Michigan neer. He’s listed under “Plating 


Chemical and Electrochemical Processes, Anodes, Supplies” in your ‘phone book. 
Rectifiers, Equipment and Supplies for Metal Finishing. 
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the most 
sienificant 
develop- 
ment..in 
gold plating 
Over 
100 years 


ACID BRIGHT | 


an entirely new gold complex . . . produces 
mirror bright, hard electroplates in rack 
or barrel plating . . . it produces a bright, 
hard 24 Karat gold plate . . . the 
ONLY 24 Karat bright gold... OROSENI 
999 24K gold electroplates are twice as hard 


and equally as ductile as ordinary 24K 


plates... contains NO silver, sulphur com- 
pounds or antimony... has exceptional 
tarnish and sulphide resistance . . . barrel 


solutions have the best throwing power and 
leveling of ANY gold for barrel plating . . . 
has only ONE addition agent . . . self-reg 
ulating and simple to control . . . solves many 
problems where ordinary bright, hard or 


24K golds have failed. 


rite, wire, phone or TWX for further details 


Technic 


39 Street 
Providence, R. 


* Patent Pending 


Chicago Office 
7001 North Clark Street 
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HAS EVERYTHING! 


BRIGHTNESS Mirror bright deposits, if you want, or less bright as required 
by your installation or work . . . obtained consistently. 


SPEED With wide bright range plus high cathode efficiency, 
M&T Copper permits you to use high current densities for 
fast smooth plating without burning on edges. 


STABILITY Addition agents used prove unusually stable. Now you can have 
greater freedom from troublesome decomposition products. 
Addition of M&T NEOCHEL”, in particular, not only improves plating 
performance but also makes anodes corrode evenly. 


ECONOMY Bath upkeep cost is surprisingly low because of long life 
and stability of the addition agents. 


SIMPLICITY You control the bath additives with only one chemical analysis 
and a single Hull Cell test. 


The latest in Metal & Thermit’s line of copper plating 
processes, M&T Bright Cyanide Copper offers you everything for 
plating production prior to chromium. Call in an M&T plating 


engineer to fill you in on the full details. Or send for Data Sheet. 
*Pat. applied for. 


METAL & THERMIT 


CORPORATION 

GENERAL OFFICES: RAHWAY, NEW JERSEY 

Pittsburgh * Atlanta * Detroit * E. Chicago * Los Angeles 

in Canada: Metal & Thermit—United Chromium of Canada, Limited, Rexdale, Ont. 
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IS IT REALLY AS BAD AS THEY SAY? 


A few months ago we came across an article in a British magazine, in which 
the author defended, and very ably we might add, the quality of modern chro- 
mium plate. That chromium plating, and when we speak of this finish we are 
usually referring to the auto industry, is noticeably inferior to what it was prior 
to the Second World War is a belief which has gained wide credence. Yet. on 
what evidence is this opinion based? 


MAY, 1959 


We all know that, for a time following the war’s end and continuing through 
the Korean affair, nickel was often in short supply and deposits were applied of 
somewhat less than the modern idea of optimum thickness for outdoor exposure. 
Yet, on the whole, even the reduced deposits were heavier than those customarily 
applied two decades ago. Why, then, should the finish deteriorate so much more 
rapidly? The answer lies in a number of factors, of which the most pertinent. 
probably. is the difference in exposure conditions, which accompanied the 
change from a prized possession driven for years and tended with loving care. 
to a vehicle of convenience, traded in for a new model after a few years. 


In the old days it was unusual for a ear to be left outdoors all night. because 
of starting trouble. This condition no longer applies and, as a consequence, the 
chromium plate is much more often exposed to moisture condensation and 
atmospheric corrodants. Then, we have the matter of the complexity of shape 
and the much greater area of plating on the modern car. The former accounts 
for inferior performance because of the lesser deposit in the recesses, which also 
act as pockets for water retention. As to the latter, it should be obvious that the 
same number of rust spots per square foot means four times as many total spots 
when the surface has been quadrupled. And, they sure do show up on a bright 
finished surface! Higher speeds and greater mileage increase the abrasion from 
dirt and grit while, at the same time, salting of roads during the cold months is 
not calculated to improve the life of the chromium plate. 


The finger of suspicion has often been pointed at bright nickel, ignoring 
the loss of deposit at edges and projections as a result of buffing the old dull 
deposits. Atmospheric corrosion test results have done little to confirm this, how- 
ever. Tests carried out in this country have indicated that the corrosion resis- 
tance of bright nickel is somewhat inferior to that of buffed dull nickel. On the 
other hand, work done in England has indicated that the resistance is indepen- 

; dent of additions made to the bath. If, to these findings, we add those in connec- 
tion with duplex coatings, with sulfur-free baths, with copper undercoats, the 
end result is a mass of data which leads us to no definite conclusion except that. 
from a practical standpoint, it probably doesn’t make much difference. 


The important thing seems to be that the chromium plate of today isn’t 
really inferior. We’re just demanding more of it. No one will dispute that there 
is room for improvement but, after all the effort which has been expended to 
upgrade the quality, it really is quite unreasonable to maintain that the finish 


is actually worse. 
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Engineering Uses of Plated Coatings 


By Lester F. Spencer, Technical Advisor, Nuclear & Centrifugal Pump Div., Allis Chalmers Mfg. Co., West Allis, Wisc. 


-* the cost of bath raw materials and labor has 
increased, it has become economically feasible to 
salvage more worn or undersized machine parts. Of the 
procedures that are available to perform this function. 
heavy nickel plating has become one of the more ac- 
ceptable methods, This preference may be linked to a 
number of advantages which would include:—(a) the 
relative ease of application even in areas that are diffi- 
cult to clad by other procedures; (b) the ability to 
select an electrodeposited coating of different mechani- 
cal properties by choosing the appropriate nickel plat- 
ing bath; (c) the ability to obtain deposits as thick as 
0.250” that have excellent bond strength, as well as 
exceptional toughness and ductility: and, (d) the abil- 
ity to use a dual plate. as exemplified by a heavy nickel 
deposit followed by a hard chromium plate. in the 
event that the plated surface is subjected to a severe 
abrasive action, 

Another rapidly expanding field for electrodeposited 
heavy nickel plate is the protection of process equip- 
ment parts in a corrosive environment. The excellent 
resistance of nickel to a wide variety of food acids, salt 
water, neutral and alkaline salts. acid salts, organic 
acids and compounds. and alkalies is well known. Elec- 
trodeposited nickel cladding is frequently chosen due 
to its ability to protect areas within a design where 
other methods of cladding would be either uneconomi- 
cal or impractical. 

Nickel as a deposited coating is an ideal engineering 
material in that it is relatively ductile. tough. and shock 
resistant. It has a coefficient of expansion very close to 
that of iron, which makes it suitable as a cladding 
material in applications involving temperature changes. 
Depending upon the plating bath chosen. the nickel 
coating may vary from about 150 Brinell hardness 
number to 450 Brinell. As is indicated in Table 1. there 
will be an accompanying increase in the tensile strength 
and a lower ductility as the hardness of the coating in- 
creases, 

An added advantage of these heavy nickel coatings, 
as compared to the harder. more abrasion-resistant 
chromium deposit. is that it can be machined readily 
with standard shop procedures and tools. This means 
that no special and subsequently costly procedures are 
required when such operations as drilling, reaming. 
threading. etc. are performed. A few suggestions as to 
the machining of heavy nickel can be given. Thus, due 
to its strength and toughness, the cutting speed is slight- 


Photos courtesy Plating Engineering Co., Milwaukee, Wisc. 


ly slower and the feeds lighter than that used for mild 
steel. Tool clearances should be kept to a minimum to 
obtain support for the cutting edge, and the tool should 
have sufficient bulk to dissipate the heat generated at 
the edge. Rake angles should be large enough to reduce 
chip pressure and consequent frictional heat. Adequate 
cooling of the cutting edge with either a soluble or sul- 
furized grade oil is recommended. 


An advantage of plating is the excellent throwing 
power. which is considered an essential characteristic 
in obtaining a uniform coating on irregular-shaped 
objects. In addition, due to the high cathode efficiency. 
the rate of plating. which may be upward to about 
0.005” per hour, is faster than that obtained with many 
other plated coatings. Typical nickel plating solution 
compositions are given in Table 2. It is not implied 
that the concentrations given are fixed values, since 
deviations as much as plus or minus 25 per cent may 
frequently be tolerated and still realize satisfactory re- 
sults, However. to obtain uniformity of production, it 
is advisable that the solutions be analyzed regularly to 
maintain a reasonably constant level. 


As with other plated coatings, particularly true of 
heavy deposits, the success of good adhesion to the 
hasis metal depends on a closely controlled cleaning 
and etching procedure. When this is accomplished. the 
resultant heavy nickel coating will not chip, crack, or 
peel from the basis metal. Since the deposited nickel 
coating is a single phase alloy, work hardening will be 
realized when subjected to a sliding load and, as a 
result, the initial hardness of the plated coating is of 
minor Importance. 


In some cases. as exemplified in the salvaging of 
worn pump shafts that have been badly scored by the 
abrasive action of the packing. it is necessary to have 


TABLE 1 
Typical Properties Obtained with Various 
Nickel Plating Baths 


Tensile 
Bath Strength, 
Type Ibs./in.* 


Watts 50.000 150 
Chloride-Sulfate 75.000 225 
All-Chloride 100.000 250 
Hard 150.000 350-450 


Hardness. Elongation, 
BHN 
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30.0 
20.0 
15.0 
| 5.0 
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TABLE 2 


Composition 


Nickel sulfate, /gal. 
Nickel chloride, 
Ammonium chloride 
Boric acid 

pH (electrometric) 
Temperature, deg. F. 
Current density, amp./ft.? 


an initial heavy nickel coating, followed by a hard, 
abrasion-resistant chromium plate. In practice, the part 
is usually plated oversize in nickel and then machined 
back to a pre-determined undersized dimension to ac- 
commodate the final chromium plate thickness. 

A few words can be stated as to the characteristics 
of the various nickel plating baths. The Watts bath, 
which is predominately a sulfate solution, is the one 
most commonly used for the deposition of heavy nickel. 
The composition given is the “Low pH” type which has 
the advantage of a higher permissible current density 
and better throwing power when operated in the higher 
temperature range. 

Another widely used solution is the all-chloride bath 
which has the advantage in that the permissible current 
density may extend over a wider range than that indi- 
cated in Table 2. The deposits are usually smoother, 
finer-grained, and stronger but less ductile than that 
realized when plating in a Watts bath. In addition, the 
all-chloride solution has a lesser tendency to produce 
nodules and treed deposits which, in conjunction with 
a harder deposit, makes it one of the preferred solu- 
tions for heavy nickel plating. However, the buffering 
action of the boric acid may be less positive than that 
experienced with a Watts bath and, as a result, a wider 
fluctuation in pH values will be experienced. 

The chloride-sulfate bath, due to its equal concen- 
tration of both sulfate and chloride ions, may be con- 


Chloride- 4ll- 


W atts Sulfate Chloride Hard 
44 25 24 
6 2 40 — 
— 

4 4 
1.5-4.5 ra 2.0 5.6-5.9 
115-140 115 120-160 110-140 

25-100 50 


sidered as a compromise between the Watts and all- 
chloride solutions. In comparison with the all-chloride 
bath, the chloride-sulfate bath has the advantages of a 
more ductile deposit, easier pH control, simpler purifi- 
cation of solution, and compatability of certain organie 
brighteners. 

The hard nickel bath may be considered a specialty 
solution which is primarily suited for the production 
of a hard deposit. This hardness, which may be as high 
as 450 Brinell, will not approach that obtained in a 
hard chromium bath. However, it has the advantage 
in that the solution has better throwing power and may 
be deposited at a much faster rate. This solution, which 
is used primarily for the production of wear-resistant 
surfaces with corrosion resistance as the prerequisite, 
requires a close control of pH and solution tempera- 
ture in order to reproduce the desired physical proper- 
ties. 

Due to the excellent adhesion of heavy nickel on cast 
iron, quite a number of salvage problems have involved 
this material. An interesting example, as illustrated in 
Fig. 1, is a 31 ton casting used as a component part of 
a huge hydrocone crusher. Since the casting was too 
large for plating within the shop, the set-up was placed 


in the yard. Fig. 2 illustrates the anode arrangement 
employed in the plating of a 0.050” deposit within the 
bore, Another salvage job, which is illustrated in Fig. 
3, is a 4000 pound casting that required a 0.040” de- 


Fig. 1. Salvage plating bore of a 31 ton casting. 
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Fig. 2. Top view of 31 ton casting showing anode arrangement. 


Composition of Nickel Plating Baths 2 
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sizes of crankshafts, Heavy nickel is used on threads, 
keyways and tapers where machinability rather than 
hardness is the prime requisite. A harder chromium 
deposit is used on the throws where the higher hard- 
ness of the coating may be used to advantage. 

The feasibility of using heavy nickel as a corrosion- 
resistant coating is self evident by its increased appli- 
cations as the protecting medium for evaporators, ket- 
tles, dyeing vats, food processing machinery. pumps, 
mixer blades, and valves. Thus, a relatively inexpensive 
material such as low carbon steel, a commercial steel, 
or iron casting may be protected by a pure nickel coat- 
ing that may vary in thickness up to 0.080”. In addi- 
tion to a reduction in cost, the flexibility of electro- 
deposited nickel is unquestionable since it can be . 
plated on almost any design. Where a_ particularly 
smooth surface is required on the plated coating. there 


Fig. 3. Salvage plating the bore of a 4000 Ib. casting. 


posit within the bore to obtain the required size. 

Other typical salvage jobs performed by Plating En- 
gineering Co., of Milwaukee, Wisc., a specialist in this 
type of work, included the deposition of about 0.050” 
of nickel on the diameter of a huge cylinder liner that 
weighed about 2000 pounds: the plating of a 3500 
pound cast steel gear where it was necessary to deposit 
0.040” of nickel within the bore; and, the build-up of 
undersized threads with 0.010” of nickel. In most of 
these cases, the usual procedure would include a clean- 
ing and etching cycle, a masking operation, usually a 
paint being employed in areas where plating is not de- 
sired, immersion in the nickel bath for the length of 
time required to obtain the desired thickness and, 
finally, a machining operation where the specified di- 
mension is obtained. 


An example of a combination nickel and chromium 
procedure is that employed in the salvaging of various 


Fig. 5. Heavy nickel deposit on a conductor roll for electrolytic 


tin line in a steel mill. 


is a plating bath available where ease of buffing may be 
obtained. 


An excellent example of converting existing equip- 
ment made of steel to a corrosion resistant part at a 
very nominal cost is illustrated in Fig. 4. This is a cast 
iron beer pump which was nickel clad on the interior 
with about 0.015” of plate. Similar applications would 
be the cladding of pumps for alkalies, water, soaps. and 
cleaning solutions, and even on blowers handling moist 
or corrosive fumes. 


Nickel also has excellent resistance to heat. and can 
be used to coat iron or steel parts to protect them from 
scaling at high temperature. One of these applications 
is shown in Fig. 5 which is used as a conductor roll 
for an electrolytic tin line in a steel mill. Another appli- 
cation is the plating of iron supports used in firing 
ceramics which previously were discolored due to scal- 
ing of the supports. 


Fig. 4. Nickel cladding for beer pump. Note method of suspension 
and appearance when removed from plating bath. 
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TABLE 3 
Typical Fluoborate Bath Composition for Deposition of Bearing and Soldering Analyses 
“Bearing” Type “Soldering” Type 
Fluoborate Bath Fluoborate Bath 
Lbs. Gal. Lbs. Gal. 
Stannous fluoborate concentrate (47%) - Sako 11.5 1310.0 98.5 
Lead fluoborate concentrate (50%) - 1347.5 92.5 385.0 26.5 
Fluoboric acid, em Soe 320.0 28.0 236.0 20.5 
Boric acid 47.5 SLS 
Glue - 2) 21.0 
Water 3110.0 368.0 2465.0 354.5 


Note :—Above band. on . 500 gallon tank. Glue should be 130-135 g. extract bone type: 


gelatine, peptone base or 


“processed protein are substitutes. 


Although the operational procedures may vary from 
job to job, a typical procedure in a salvage job would 
include: (a) application of a stop-off as exemplified by 
micro-crystalline wax; (b) removal of the wax from 
those areas to be nickel plated; (c) solvent cleaning 
of the area to be plated; (d) anodic etching in a 25 to 
50% sulfuric acid solution operated at room tempera- 
ture; and, (e) heavy nickel plating to the desired thick- 
ness. Where a hard surface is desired, the additional 
operation would include: (f) machine to a pre-deter- 
mined undersized dimension; and, (g) chromium plate 
to the finished dimensions. 

Heavy plating processes for industrial applications 
are not limited solely to nickel. Examples include the 
deposition of a heavy coating of copper, 0.050” to in- 
crease the outside diameter of a bronze bushing: and. 
application of a heavy coating of copper, 0.050”, on 
the flange and bore of a Monel part used in a vacuum 
tube for the purpose of obtaining a more efficient gas 
seal. 


Electrodeposition of Lead-Tin Alloys 


The fluoborate bath is generally accepted for the 
deposition of the lead-tin alloys due to the relative ease 
in obtaining a deposit, the realization of a fairly uni- 
form deposit and the necessity for a minimum amount 
of control. Two bath types are employed, the details of 
composition and operating conditions being given in 


Tables 3 and 4. One is for the plating of bearing depos- 
its, whereas, the second bath is for the plating of a 
soldering composition. There are a number of factors 
to observe in plating these alloy deposits, among which 
would include: (a) bagging the anode; (b) mainte- 
nance of metal content of the bath, usually at 85 to 110 
g./l.. to retain optimum conductivity; (c) occasional 
purification with activated carbon; and, (d) mainte- 
nance of glue concentration by the appearance of the 
alloy deposit (the usual appearance is a bright deposit, 
any dulling indicates depletion of glue). 

A typical example of lead-tin alloy plating is the 
deposition of a bearing alloy, which is about 0.060” 
thick, on the inside of a bronze bearing bushing. This 
part. which is illustrated in Fig. 6, is used as a com- 
ponent part in a crusher. A rather unusual application 
of a bearing alloy is illustrated in Fig. 7. The plated 
deposit is applied to the inside of a stainless steel 
sleeve. In service, there is a moving contact with an- 
other stainless steel insert: the bearing metal prevent- 
ing the previously experienced seizing and galling 
which had been quite severe. 


Electroforming 


Electroforming may be considered as a method of 
fabricating a die component by means of an electro- 
plated deposit. It involves the electrodeposition of a 
relatively heavy deposit on a master mold, frequently 


TABLE 4 


Cathode current densities 
Temperature 

pH maximum 

Agitation 

Anodes 

Anode to cathode ratio - 

Note:—l. 


more accessible areas. 


Recommended Operating Conditions 


25 to 50 amp. /ft.* 

Room 

0.2 

None to mild 

Same composition as plating bath 


Z:] 


Lower current density wl on more intricate design to prevent build-up and possibly burning of the 


2. Room temperature used extensively at Plating Engineering with success; however, temperatures up to 


100°F. have been recommended. 


3. Slight movement of work and/or filtration frequently will give sufficient agitation. Too vigorous agi- 
tation may result in an increase of tin in deposit, whereas, air agitation should be avoided since it 


tends to oxidize tin. 
Bagged anodes are required. 


posited. 
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Anode to cathode ratio will vary with bath type, a higher ratio being used when bearing metal is de- 
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on inside surfaces; (e) precise duplication of detail as 


called the mandrel or matrix; removal of the shell from 


the mold; and, backing-up of the shell in a manner that exemplified in the production of electroformed shapes 
will give the required support for reproduction of the that follow a leathery type grain pattern on a mandrel: 
desired design. Electroforming is a highly specialized and, (f) the application of electroforming for both 
operation and, as such, innumerable variations in tech- minimum and maximum production runs. 


On the debit side, there are limitations to electro- 
forming, which are characteristic of all electrodeposit- 
practices as developed by Plating Engineering Co, will ed metals, in that sharp corners as well as recesses that 
be discussed. are deeper than the width cannot be plated. The time 

The versatility of electroforming can be exemplified period for producing an electroform is comparatively 
by giving the two extremes — the smallest in size long and expensive; however, this is frequently over- 
would be tubes with a bore diameter of 0.002” to large come by processing shapes in multiple. As an example, 
molds for plastic aircraft fuselage parts, The advan- six to eight boot-electroforms may be made simultan- 
tages that are obtained would include: (a) the ability eously in the same bath. In addition, due to the excel- 
of producing a replica that may range from a simple, lent reproducibility of electroforming, care must be 
symmetrical, straight-walled part to extreme compli- taken during processing since scratches, tiny cracks or 


nique have been developed. Although a detailed discus- 
sion of these various techniques will not be given, the 


cated designs. with the resultant deposit having con- other surface imperfections will be apparent in the 
trollable metallurgical properties: (b) in its use for completed electroform. , 


complicated designs, difficult and costly machining. The factors to consider in electroforming involves 
usually encountered in standard die preparation from the solution type, the mandrel, the parting media, pro- 
hard-to-machine tool steels, is eliminated; (c) the real- cedures of racking and jigging and the elements of 
design. On the large variety of plating solutions, in- 
volving the metal salts of copper, nickel. iron, chro- 
mium, and the noble salts, Plating Engineering has 
concentrated their commercial production of electro- 


ization of extremely close tolerances, as little as plus or 
minus 0.0001, permits the fabrication of parts with 
critical dimensions: (d) the ability to obtain a high 
surface finish—up to two microinches are possible even 


TABLE 5 


Comparison of Matrix Materials 


Advantages 


Type Material Disadvantages 


Availability, low cost Attacked by some plating solutions, 
such as acid copper and hot ferrous 


Carbon. steel 


chloride. 


Carbon steel, chro- Improved hardness and/or corro- Chromium coatings may be pitted by 
mium or silver plated — sion resistance. Coating may be hot chloride type baths. 

stripped and renewed. 

Inert to most plating solutions. Costly. Soft surface of non-harden- 
Natural oxide film prevents adhe- able types is easily scratched. 


Stainless steel 


Inconel 


sion of most deposits. 
Low temperature coefficient of ex- Costly, poor machinability. 


PERMANENT Invar 


Kovar pansion facilitates removal from 
electroform. Non-adherent, 
Brass, Ni. Cr, Ag plat- Good machinability, low cost. Surface easily scratched. 
ed 
Glass. Quartz Close tolerance, high finish. Costly, fragile and requires a conduc- 


tive coating. 


Wood, plaster, plastic, Low cost, Moldable. Flexible types — Large tolerances. Requires a conduc- 
can be withdrawn from undercuts. tive coating and /or sealing. 


etc, 
Aluminum Good machinability. Good finish. Costly. Surface easily scratched. 
Close tolerances can be held in 
complex non-withdrawable shapes. 
Soluble in sodium hydroxide. 


SOLUBLE Zine and zine base al- Can be die-cast Acid stripping solution more likely to 
attack electroform than caustic solu- 


loys 
tion used for dissolving aluminum. 
Plastics Moldable. Low cost. Fairly close Cannot be used in hot plating baths. 
tolerances, May swell in some baths. Requires 
conductive coating. 
FUSIBLE Low melting alloys Can be cast at low cost, Difficult to remove from electroform 
(Pb-Sn-Bi_ types) completely. 
Waxes Can be cast or molded at low cost. Easily scratched. May deform by 


creep. Requires a conductive coating. 
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Fig. 6. Deposition of a “bearing” alloy on internal bore of bronze 
bearing bushing. 


forms to sulfamate nickel and both the acid sulfate and 
high speed copper cyanide baths. The nickel sulfamate 
bath has the advantage of producing a tough, corrosion 
resistant and high hardness deposit which can be con- 
trolled to produce a zero stress deposit. This latter 
property is particularly important on applications 
which will involve conditions of high temperature var- 
iation and pressure during the service life. 


A normal procedure would be the testing of the bath 
for both stress and ductility prior to actual plating. 
The first-mentioned property, which is usually tested 
every other day at Plating Engineering. is determined 
with a Contractometer or a Stresometer. whereas, the 
ductility of the deposit may be roughly determined by 
flexing a plated test strip that is of predetermined 
thickness. If plating is performed in baths that deposit 
a highly stressed coating. difficulties such as distor- 
tion. blistering and bubbling of deposit can be ex- 
pected, Suggested stress reducers include saccharin at 
0.2 to 1.0 g. L., p-toluene sulfonamide or nickel diben- 
zene sulfonate. 


Fig. 7. Bearing alloy deposited on inside of stainless steel sleeve. 
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The majority of the work at Plating Engineering is 
on electroforms which are later separated from the 
matrix or mandrel. Thought must be given to the man- 
drel material as well as such factors as conductivity, 
adhesion of deposit during the plating cycle and ease 
of separation of the electroform from the mandrel. 
The permanent mandrels have the advantage of econ- 
omy since they may be used repeatedly, may be pre- 
pared to a high surface finish and have precise dimen- 
sional tolerances. The materials within this class that 
have been used with success include the stainless steels, 
chromium plated steel, aluminum, rubber and _ plastic. 
Other suggested materials would be copper and brass, 
that are frequently nickel or chromium plated. the low 
expansion, high nickel alloys, glass. quartz. wood, 
ceramics, cement, and plaster. 


The fusible mandrel materials, exemplified by waxes, 
low-melting-point alloys, as well as the soluble man- 
drels, exemplified by zine alloys, soluble plastics and 
aluminum alloys, are used but once. They are used 
where the design has undercuts. hollow sections or 
other complicated configuration which does not permit 


Fig. 8. Electroformed boot molds (on shelf above) and produc- 
tion molded parts (below). 


the ease of removal experienced with the permanent 
mandrel. Since the mandrel material is destroyed either 
by heat or by a solvent, there is always the danger of 
affecting the surface of the electroform. In addition, 
one is never certain that every speck of the mandrel 


material is removed from the deep crevices of the de- 


sign. 


Since the electroform must be separated from the 


mandrel, it is necessary to use a parting medium which 


may be considered as a film that prevents the deposit 
from adhering too strongly on the mandrel. The more 
successful type is finely divided graphite. a recom- 
mended grain thickness of about 0.000002” or less, 


that is brushed on metallic matrices such as stainless 


steel. Chemical conversion coatings, as exemplified by 
the chromates and the oxides. have also been used with 
success, particularly on steel mandrels. Application of 


a coating of this type is critical — the natural oxide on 
the mandrel is first removed after which a controlled 
conversion film of optimum thickness is applied. Too 


thick a film will result in premature separation, where- 


as, too thin a film may result in “sticking.” 
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TABLE 6 
Typical Physical Properties of the Commonly Used Electroforming Metals 


Plating Solution 
Metal or Treatment 


Tensile Strength 
(psi X 10°) 


Hardness 
(Vickers) 


Elongation 
(% in 2”) 


Acid sulfate 
High speed cyanide 
High speed cyanide + P. R. 


Fluoborate 


Copper 


Silver High concentration, high 
speed cyanide 
Nickel Watts 
All-chloride 
Hard 
Fluoborate 
Sulfamate 


Iron Ferrous ammonium sulfate 
Hot ferrous chloride 
Fluoborate 
Annealed at 1650°F. 


Standard 


As plated 


Chromium 


Cobalt- 
Tungsten 
Alloy Heat treated 

Cobalt- Low phosphorus (1° ) 


Phosphorus As plated 
Alloy Heat-treated 


100-110 
17-38 6.5-18.5 41-71 


34-68 15-40 42-83 


33-48 100-160 
6-9 150-220 


34-48 12-19 55-93 


60-80 10-30 
90-135 4-17 
140-160 4-10 
55-120 5-32 
94-155 3-5 


113 0-3 
55-80 15-25 


140-250 
200-350 
350-500 
125-300 
200-550 


180-350 
135-220 


35-47 25-40 50.90 
10-30 0.0.1 
120 0 - slight 


300-1000 


330-620 
Ductile if heated 
above 1650°F. 250-1000 


0-7 350-700 


0 500-1100 


The mechanical or organic parting media, which 
would include paints, varnishes, shellacs, lacquers, wax- 
es, etc., are relatively inexpensive and easily applied. 
However, their use is limited in that the particularly 
heavy film may destroy detail and tolerances. 

Plastic materials, such as Lucite, Bakelite, epoxy 
resins, polyesters and polyethylenes, are also used to a 
considerable extent; however, since these matrices are 
non-metallic, it is necessary to apply a spray coating of 
silver to serve a dual function of conductor and part- 
ing medium. It is emphasized that a brush coat is not 
to be used since it will materially detract from both the 
conductivity and detail of reproduction. 

A typical procedure, as exemplified in producing 
boot electroforms, would consist of solvent cleaning a 
plastisol pattern, after which it is given a conductive 
coating of silver utilizing either the silver mirror proc- 
ess or a sprayed silver lacquer. In the meantime, the 
nickel sulfamate bath has been tested for its stress pat- 
tern and corrected to zero stress if necessary. This test 
procedure is usually conducted daily: however, check- 
ing every other day is permissible. The sprayed matrix 
is then immersed in the solution, which is operating at 
a pH of 3.0 to 4.0 at a temperature of 90 to 110°F., to 
deposit about 0.010” in about 8 hours. To obtain an 
accurate control, the current density is usually far be- 
low the maximum, with a gradual build-up to this 
maximum. The partial electroform is then rinsed and 
immersed to an acid copper, where a deposit from 
0.060 to 0.090” is produced. The purpose of the cop- 
per backing is to realize additional support, to obtain 
better heat transfer, and to level off the back of the 


electroform as much as possible. The mold is then 
separated from the mandrel, cleaned, and dried. Ma- 
chining operations may follow to clean up the parting 
line and give the cavity a more regular external shape. 
It may then be mounted in a bolster of some type to 
give it added support and to facilitate holding of the 
electroform rigidly during production runs. 


The application of electroforming practices is var- 
ied. including pen and pencil caps, plumbing fixtures, 
cigarette holders, razor handles, radar wave guides, 
automotive crash pads, arm rests and other interior 
trim involving leather grain reproduction, advertising 
signs produced by vacuum forming methods, aircraft 
fuselage parts, paint masks, copper-nickel screening, 
mould cavities for plastics, thin walled tubing venturi 
meters, and reflectors. 


Operational techniques and control measures to as- 
sure good electroformed cavities would include: (a) 
frequent filtration to avoid pitting and rough deposits: 
(b) agitation to realize higher plating speeds without 
objectionable burning; (c) the use of substantially 
heavier plating racks as compared to decorative prac- 
tice, positioned rigidly within the bath with current 
“thieves”, auxiliary anodes, etc. to obtain the desired 
current distribution; (d) automatically controlled im- 
mersion heaters as well as automatic water leveling 
devices; (e) accurately calibrated ammeters, voltmet- 
ers, ampere-hour meters, etc.; (f) frequent chemical 
analysis of bath composition, deposit characteristics, 
and adhesion properties; and (f) general good main- 
tenance and cleanliness. 
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By George Schore, Brucar Equip. & Supply Co., Brooklyn, N. Y. 


_ explained a rectifier unit consists of a 
transformer and a stack. Other components are 
used for control, indication, ete. The transformer re- 
duces the incoming alternating voltage to a level which 
is best suited for the plating application contemplated. 


The stack permits the passage of the current (elect- 
trons) in one direction only, thus “rectifying” the 
alternating current to a pulsating direct current. This 
phenomenon is possible because the deposit on the 
rectifier disc, which may be copper-sulfide, copper- 
oxide. selenium, silicon, or germanium, offers a very 
low resistance to one directional flow of an alternat- 
ing current impressed on it while, at the same time, 
it presents an extremely high resistance to the reverse 
directional flow of the alternating current. The dura- 
tion of the pulses of the direct current and their effect 
on the plating operation is discussed further on in this 
article under the heading of “ripple.” 


Terminology 


The rectifier unit manufacturer uses various terms 
in describing the units, their functions, and compo- 
nents. The explanation of these terms may seem ele- 
mentary but it is the foundation of a complete under- 
standing between the plater and the manufacturer. 


RECTIFIER: 


The use of the words rectifier and rectifier unit re- 
fers to the complete unit incorporating all of the com- 
ponents required. It is preferred that the word rectifier 
not be used to denote the stack (assembly of plates). 


STACK: 


The stack is the assembly of current rectifying plates, 
which is the heart of the unit. In describing the stack, 
the term “aging” is used. In explanation of this term 
it can be said that the plate and/or stack under operat- 
ing conditions and, to a lesser extent when idle, will 
age or decrease in output, except in the case of silicon 
and germanium. During the first year of operation the 
forward and reverse resistances will increase gradually 
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and then stabilize. This aging will result in approxi- 
mately a 5% to 7° decrease in output voltage. To 
offset this aging characteristic, aging taps are provided 
on the transformer. The inherent voltage regulation of 
the stack itself from no load to full load is approxi- 
mately 10°. With the use of forced air cooling, some 
stacks can be used at more than twice the normal load 
current rating. It is necessary to provide an adequate 
volume of air together with protection against air flow 
failure. Protection is also provided by a thermal switch 
in the stack area as a protection against excessive heat 
generation. 


Main TRANSFORMER: 


There are two principal types of transformers, main 
and auto, used in rectifier units. Every unit has a main 
transformer, an isolated type. which steps down the 
available input voltages to the desired level and, at the 
same time, steps up the current values to a desired 
amperage rating. Most transformers of this type oper- 
ate at efficiencies of 97°7. In the case of a basic or no 
control unit, the line voltages are impressed directly 
on the primary of the main transformer. thus impress- 
ing a fixed voltage on the stack. In half-control units, 
the main transformer is wound with provision for taps 
on the primary which can be used in conjunction with 
one or more tapswitches to provide a variable output 
over the upper half of the voltage range of the unit in 
question. This type of unit is especially recommended 
where economy is a prime factor and the application 
calls for a limited variation in d.c. output voltage. 


AUTO-TRANSFORMER: 


In full-control units there is an auto-transformer in 
addition to the main transformer. In these units the 
a.c. line input is first applied to the auto-transformer. 
The output of this transformer can be varied by the 
operator, thus applying more or less voltage to the 
main transformer primary and. of course. more or less 
voltage to the stacks, thereby. The full-control type of 
unit offers a complete output voltage variation from 
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zero to total output range and is especially adapted for 
applications where a wide d.c, voltage range is neces- 
sary or, in cases where the rectifier unit is used for 
various types of electroplating. 


STARTING EQUIPMENT: 


This equipment would consist of either a small cir- 
cuit breaker (toggle switch) in the case of single phase 
units. or magnetic starters depending on the rating of 
the unit. This starting equipment is used to turn the 
rectifier unit on and off either at the rectifier or at a 


remote position, 


CONTROL EQUIPMENT: 


(a) Tap switches are used to give a step-by-step 
variation of the output voltage of a unit. 

(b) Smooth control over the output voltage range 
is accomplished by use of variable transformer con- 
trol. giving stepless variations, 

(ce) Saturable reactors, which are essentially an in- 
ductive resistance (resistive to a.c.)}, can be used to 
provide smooth stepless control but are limited to 
control of the range above 10‘; of the rated voltage 
and 16‘, of the rated current of the unit. The reactors 
are used in each phase of the incoming line. With the 
application of a magnetic amplifier, the saturable re- 
actor type unit will offer a stabilized output d.c. voltage 
or current within the ranges specified above. 


Ripple 

As previously mentioned, the output of the stack(s) 
is a pulsating direct current. The number of pulses per 
second determines the ripple or fluctuations in the out- 
put of the unit. The more pulses per second the less the 
ripple. With 60 cycle a.c. input power, single phase 
units using a full wave circuit have an output ripple 
content of approximately 45‘c, while three phase full 
wave units with six times the number of pulses have a 
normal output ripple of approximately 5‘. 

The percentage of ripple output in a three phase full 
wave rectifier unit is also determined by the degree of 
balance of the components in each of the phases and 
the balance of the applied line voltage. Theoretically, 
with a perfectly balanced input phase voltage and bal- 
anced components, the output ripple in three phase 
full wave circuits is 4.2‘7. In both cases the ripple can 
be reduced by the use of a filter circuit incorporating 
chokes, condensers, or other types of components de- 
pending on the rating of the unit and the ripple reduc- 
tion desired. 

In most operations in the plating department, it is 
imperative that units giving a 5‘< ripple or less be 
specified. The only operations where ripple is not criti- 
cal are barrel plating and electrocleaning. 

It would be advisable to be certain, when specifying 
type of rectifier, to include some type of control, e.g., 
half-control, full-control, full remote control; since this 
will tend to give the operator not only more positive 
direction of power but will also tend to make the recti- 
fier of more flexible use in the plating room. The fol- 
lowing discussion will cover in detail required power 
in the plating room, with special reference to amper- 
age necessary for each type of application, i.e., copper, 
nickel, chromium, electrocleaning, etc. 


Cleaning and Pickling 


ELECTROCLEANING: 


The common deficiency in the plating department is 
power at the cleaning tank. Both direct and reverse 
current are used in the operation. It is essential that 
the supplier of the cleaning compound be consulted as 
to amperage per square foot necessary for optimum 
cleaning. Units of this type may be specified at half- 
control. These baths are generally highly conductive 
and require high amperages. In making the rectifier 
most flexible for all types of electrocleaning. a nine 
volt unit is suggested. 


Steel: 


Power requirements in this operation are in the 
order of 75-125 amp./ft.*. Generally the action is re- 
verse, though combinations of direct and reverse clean- 
ing in separate or the same tank (with double throw 
switch) is not uncommon. It is good practice to finish 
with reverse current to ensure against hydrogen em- 
brittlement. 


2. Copper: 


For cleaning copper plate or solid copper. again 
both types of current are used. In some applications. 
on plated steel, the same cleaner will be used to clean 
copper as was used in steel cleaning. This operation 
will be carried out with reverse current at a lower 
concentration of the cleaning compound, Direct clean- 
ing using milder materials has also been carried out. 
The cycle will often be dependent on time during the 
operation as to exactly which material is specified. 
Individual operators will also have their own prefer- 
ence as to the use of direct or reverse current. Power 
requirements will be in the order of 25-75 amp. ft.*. 
In this application it is especially wise to have some 
form of control in the rectifier. Six volt units will be 
most satisfactory except where the higher current den- 
sities are used. In these cases a nine volt rectifier 
should be specified. 


3. Brass: 


Recently, many suppliers have developed highly con- 
ductive cleaning compounds to be used with either 
direct or reverse current. Rectifiers should be specified 
at 6 volt pressure. These compounds will require cur- 
rents between 50 and 75 amp./ft.“. Brass has com- 
monly been cleaned in mild type materials using cur- 
rent densities of between 15 and 35 amp. ft.*. The 
common deficiency of these materials is that. at high 
points on the article, the brass will tend to dezincify. 
This failing has been overcome in the newer type brass 
cleaners. When reducing current density fails to over- 
come tendencies toward dezincification, a reduction of 
anode or cathode surface is necessary. This may be 
done by covering one or more sides of the tank ( gener- 
ally the bottom should be covered first) with an insul- 
ating non-conductor such as glass or plastic. It would 
be most advisable to specify at least half-control on all 
power units. 


4. Zine and Zinc-Base Die-Casting: 


Common practice is to use reverse current in the 
cleaning of zinc-base die-castings. Highly caustic mate- 
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rials are being used at present in these operations. 
Solutions are highly conductive and will require cur- 
rent of between 50 and 75 amp. /ft.2. Again, units of 
9 volt pressure using half-control should preferentially 
be specified. 


5. Nickel and Copper Plate: 


In certain applications, it is necessary to clean nickel 
plate before chromium plating or flash brass for gold, 
etc. Likewise, it may be necessary to clean die-castings 
which have been high speed copper plated before pro- 
ceeding to bright nickel. 

In installations of this type, the rectifier need be 
small since only low amperages are used and, also, 
since generally only one or two racks will be processed 
at anv one time. This cycle is comparatively short. and 
will require at least half-control at the rectifier. Six 
volt units should be specified. 


6. Barrel Cleaning: 


Where electrocleaning is carried out in a barrel line. 
units of high amperage and voltage are necessary. Gen- 
erally. in using a 36” cylinder, 750 amperes will be 
sufficient. In larger installations, multiply the number 
of evlinders in the cleaner by 750 to arrive at total 
amperage required. A force of 9 volts should be speci- 
fied with the installation. For example. a double 36” 
x 14” cylinder would require a rectifier rated at 1500 
ampere. 9 volts. 


PICKLING: 


In practice, pickling of steel does not require current 
since most operations are carried out by immersion in 
the inhibited pickling solution. However, it has some- 
times heen specified that a pickling cycle be carried out 
using either a.c. or d.c current. When a.c. is specified. 
a transformer will generally meet all conditions. Both 
hydrochloric and sulphuric acids have been used to 
carry out these operations. Concentrations of from 25 
to 50‘. by volume have been used. When d.c. current 
is specified. capacities of between 75-150 amp. ft.* at 
12 volts are used. Governing factors will be conductiv- 
ity of the electrolyte, temperature, agitation, ete. 


Barrel Plating 
ZINC: 


The most common type of barrel plating today is 
zinc. To properly carry out this operation, high voltage 
units are required, This will also necessitate the use of 
high amperages. It is not uncommon today to use ree- 
tifiers supplying as much as 18 volts. The other vari- 
ables in the plating operation would be the size of per- 
foration of the cylinder and temperature of the bath. 
In general, the smaller the perforation the higher the 
resistance. and the higher the voltage specified at the 
rectifier. The higher the temperature, up to LOO°F.. the 
greater the amperage which can be used. Conversely, 
low temperatures (70°-80°F.) will require higher volt- 
ages. A regular 36” x 14” cylinder will require ap- 
proximately 500-700 amperes, depending on the load. 
A mean figure of 600 amperes is accurate enough for 
most applications. As mentioned previously, several job 
shops are using units rated at 18 volts dic. Amperages 
will approach between 750-900 per barrel load. Modifi- 
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cations in solution concentration are essential with the 
use of higher currents. It would not be wise to specify 
higher rated rectifiers to the regular existing cycle and 
expect increased power. Again, in all applications half- 
control units should be specified so that, should a small 
load be introduced, power would be available. It is sot 
uncommon to use the same rectifier for other barrel 
plating cycles. As a rule of thumb, for each two barrels, 
1500 amperes should be specified in plating zine using 
14” x 36” barrels. Areas can be compared empirically 
from these figures. The rectifiers will ordinarily be 
specified at 12 volts pressure. 


CADMIUM: 


In general, cadmium plating in a barrel will require 
higher voltages, similar to plating barrel zinc, e.g., 
between nine and twelve volts. Amperages for these 
units will be lower than with zine, i.e., in the order of 
350-500 amperes per 14” x 36” barrel load. As in zine, 
the critical variables in the operation will be tempera- 
ture and hole sizes of the cylinder. For practical pur- 
poses, the smaller the aperture. the higher the voltage 
required. High temperatures in cadmium will tend to 
make for inferior deposits, though lower voltages are 
required, Half-control rectifiers rated at 6-12 volts are 
generally specified; 1500 ampere units will generally 
supply current for three 14” x 36” cylinders. Other 
size barrel power requirements may be empirically 
compared as to amperage. Voltage of between nine and 
twelve should be constant. It should be pointed out that 
basic no-control units have been used successfully in 
barrel plating operations. However. it cannot be over- 
emphasized that, wherever possible. some control be 
given to the operator for best results. 


NICKEL: 


Barrel nickel plating is somewhat more critical than 
most barrel operations. It is necessary. before specify- 
ing power, that the type of solution be noted. the con- 
centration, temperature. and type of barrel. e.g., 
oblique. horizontal, ete. Voltage and amperage at the 
rectifier will depend on the above factors. Where low 
concentration, cold baths are used with a brightening 
agent a low voltage rectifier up to 6 volts can be speci- 
fied. Current will approach 5-8 amp. ft.*. In a regular 
14” x 36” cylinder, approximately 100-175 amperes 
will be used. When the more concentrated, heated, 
bright nickel barrel solutions are used, currents of be- 
tween 25-50 amp. /ft.* will be reached. In these instal- 
lations a 14” x 36” cylinder will require about 200-300 
amperes using a rectifier at 9-12 volts. It would be safe 
to quote a 1500 ampere 12 volt for each four cylinders 
in the cyele. Other size cylinders may be computed 
empirically, 

Caution should be observed when checking power 
for barrel nickel since this is one of the most critical 
barrel operations. It is not uncommon for operators, 
when having dirty contacts, to place the blame on in- 
terrupted power since lamination of deposit will occur. 
Likewise. caution should be taken that units with 5% 
ripple be specified. Controls should always be specified 
in barrel nickel plating since power control is one of 
the factors in successful operation. 


Care in cleaning work to be barrel nickel plated is 


‘ i 
4 
2 
- 
Ags ; 
ay 
| 
57 


also most important. Parts must be chemically clean to 
produce a perfect bright barrel nickel operation. 
Copper: 

Practice in barrel copper plating is very similar to 
cadmium or zinc. There are, at present, two types of 
copper being used in these cycles, i.e., standard copper 
with or without rochelle salts and bright, high-speed 
copper. Cleaning techniques for copper, since it is alka- 
line, will be essentially the same as for cadmium or 
zinc. 

Rectifier capacity will be similar to that specified 
for cadmium in the standard baths. A 1500 ampere, 
12 volt rectifier will carry enough current for three 
14” x 36” cylinders. A twelve volt, half-control rectifier 
should be specified in these operations. 

In high-speed bright copper barrel plating, amper- 
ages of between 750 and 1000, using 9 to 12 volts, have 
been common in practice. Special attention should be 
paid to bus bars for a barrel of this type, both from 
the unit and at the tank. The specified current densi- 
ties, though they seem extremely high, are necessary 
for best results. It will be wise to use individual 1000 
ampere, 6-12 volt rectifiers on each 14” x 36” barrel. 
Other size current needs can be computed empirically. 
Rectifiers for barrel copper plating should be specified 
at ripple. 


Brass AND BRONZE: 


General shop practice as carried out in copper plat- 
ing may be applied here. The descriptive material for 
standard copper will cover requirements for brass or 
bronze barrel plating. Therefore, when specifying pow- 
er for these cycles, use a 1500 ampere, 6-12 volt recti- 
fier for three 14” x 36” cylinders. Other supplies may 
be computed empirically. 


Tin AND TIN-ZINC: 


Modern technique in plating tin from the potassium 
baths. and the allowable current densities in tin-zinc 
plating. require high amperages and voltages at the 
barrel. It is not uncommon to use 500 to 750 amperes 
in a 14” x 36” cylinder in these operations. The old 
sodium type tin baths would require power similar to 
the cadmium bath. Cleaning requirements on all baths 
of the tin composition will be limited to that of cad- 
mium or zinc. Therefore, when quoting power in the 
sodium stannate installation, three 36” x 14” cylinders 
will require 1500 amperes at 12 volts; when the potas- 
sium bath or tin-zine is specified, a 1500 ampere /12 
volt unit should be specified for each two 14” x 36” 
cylinders. In all tin barrel operations, as in still tank, 
it is necessary to ensure coating of the anode before 
proper plating can be secured. In tin plating opera- 
tions. size of aperture of the barrel is critical, e.g., the 
smaller the hole, the higher the voltage required. 

Operations for acid tin have also been carried out 
in a barrel, The cycle will not require high amperages 
or voltages at the barrel. In most applications, a 14” x 
36” cylinder will require approximately 150-200 amp- 
eres at 6 volts. Size of hole of the barrel is critical be- 
cause of the poor throw of the solution. For each 4 
barrels it would be safe to specify a 750 ampere/6 volt 
rectifier with half-control, 


SILVER: 

Industrial applications of silver plating have given 
barrel silver plating a more prominent position in the 
plating industry. The standard silver baths and bright 
silver high-speed baths are used in this process. Under 
any circumstances, when barrel plating silver, full-con- 
trol six volt rectifiers must be specified. Amperages 
used in the tank are comparatively small since. eco- 
nomically, only the smallest size barrel possible on 
the individual installation will be used. In practice, the 
work will be struck at 6 volts and then the power will 
be reduced in the standard silver to 2-3 volts and in 
the bright baths to between 3 and 4 volts. As mentioned 
above, it would be advisable in these precious metal 
baths to consult with the distributor of the proprie- 
tary bright silver bath as to necessary amperage since 
the size installations will vary greatly. However. in all 
cases the full-control six volt unit should be specified. 
Rectifiers on barrel silver plating should have a 5% 
ripple factor. 


GoLp: 


Barrel gold plating of small jewelry and novelty parts 
is not uncommon to the industry. Production can be 
carried out successfully using few precautions. Since 
time, temperature of the bath, and current density are 
the criticals to good production, control can be com- 
paratively simple. Rectifiers for small tanks will have 
large current densities comparatively. For instance, a 
tank using a 10” diameter cylinder will require 200 
amperes at between 6 and 9 volts depending on load 
size and type of pieces to be plated. 


CHROMIUM: 


Barrel plating of chromium has become more pro- 
ductive, hence more widely used. in the past few years. 
Designs for loading and unloading barrels for process- 
ing have made it possible to complete these cycles with- 
out removing the cylinder from the solution. Greater 
knowledge of technique and practice throughout the 
industry has also tended to make barrel chromium 
more commercially operable. It is most difficult to 
specify power for these units since a change in area 
of only a few square feet will make such a great differ- 
ence in power needed. In general, however. two size 
barrels are used in practice, e.g., one holds about a 
3 pound load, the other a 10 pound load. As explained, 
the size and shape of the cathode will greatly affect 
power requirements. Voltages of between six and 
twelve are generally used for this cycle. Amperages for 
the smaller unit will approach 300 to 600 amperes; 
while, on the larger barrel, amperages of between eight 
and fifteen hundred can be used. It is most difficult to 
put a definite figure on power to be specified with these 
units. The suggestion of the supplier of the barrel will 
be most useful to quote properly. 

It is safe to say that, should the customer want most 
flexibility, he could specify 500 amperes, 0-9 volts, the 
rectifier to deliver full-control. For the larger unit, 
1500 amperes, 0-18 volts, should be specified. These 
figures will cover about any application in barrel chro- 
mium plating. Likewise, it is most important that only 
full wave rectifiers be quoted for barrel chromium 
plating. 
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Part XIll. 


By E. S. Beck 


This is the first part of a two part article describing 
stabilizers. The second, and final, part will appear in our 
next issue.—Ed. 


HIS is a rather broad group, covering a great 

many materials used in both air-drying and baking 
finishes. In order to organize the greatest number of 
materials in this category, we will consider stabilizers 
to include two principal classes of compounds: 

1. Solution Stabilizers 

2. Film Stabilizers 

Before we consider the individual groups. it will 
be of interest to discuss the general aspects of stabi- 
lizing materials, The widespread use of stabilizers 
dates only from the last twenty years. Indeed, the 
greatest adoption of these materials has been during 
the years since the end of World War II. 

We are, of course, speaking of the deliberate in- 
clusion of small amounts of stabilizing compounds 
for the specific control of undesirable changes in the 
coating material. Incidental stabilizing action of many 
pigments in paint films has been a side-benefit of 
their inclusion in formulas for many years. White 
lead, for instance, by absorbing and neutralizing the 
acidic by-products of the breakdown of linseed oil, is 
said to prolong the life of the film. Zine oxide. by 
shielding the oil portion of the film from ultraviolet 
light also acts as a stabilizing pigment. 

These materials were used essentially as pigments, 
however. and the stabilizing action was only a secon- 
dary consideration. The stabilizer of today is added 
solely for its value in reducing undesirable changes 
in the coating. An interesting fact is that most stabi- 
lizing materials function by absorption of unwanted 
products: usually acids, but occasionally other sub- 
stances, such as oxygen. The matter can be made even 
more specific than that. The majority of materials 
which are in real need of stabilization are chlorinated 
products, such as polyvinyl chloride, Neoprene, chlori- 
nated rubber, ete. And the acid which must be ab- 
sorbed is hydrochloric acid. 

It is the expanded use of such materials. especially 
polyvinyl chloride, which has necessitated the large 
amount of work which has been done on stabilizers. 
The number and variety of these has grown to a very 
impressive degree. The formulator today has at his 
command an almost impressive array of stabilizing 
materials from which to select. Some are very specific, 
working best for a single job; while others are more 
broad in range, and can do a number of things well. 
Of the two types of stabilizing compounds we have 
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listed above, the solution stabilizers are less widely- 
used than the film stabilizers. Many solutions require 
no stabilizing. Most of those which do need stabilizing 
materials can still usually be used without them, 
especially if the solution is to be consumed in a 
reasonably short time.The use of the film stabilizers, 
on the other hand, is in many cases absolutely essen- 
tial to the proper performance of the coating. 


Solution Stabilizers 


We will start off with the relatively clear-cut group 
of solution stabilizers. These are materials which in 
small quantities protect solutions from undesirable 
changes. The changes which are most commonly to 
be avoided are gelling. or large increases in viscosity; 
changes in color; and changes due to reactivity, espe- 
cially with water traces. The term solution stabilizer 
refers to the fact that the protective action takes place 
while the coating is in the package. before the coating 
film is applied. 

In this group, while there are some very effective 
materials, the stabilizers must be considered as slow- 
ing down an undesirable effect, rather than com- 
pletely eliminating it. Thus, coatings containing an 
anti-gelling agent will still gel, but in a longer period 
of time. In this as in so many other categories, there 
is no fool-proof certain approach, but only an ac- 
ceptable compromise of properties, as will be shown 
during the discussion of individual materials. 


Anti-Gelling Stabilizers 


This group includes solvents, anti-oxidants. amines 
and polyamines. Air-drying coatings containing dry- 
ing oils or their derivatives, or amino resins, such 
as ureas, are subject to objectionable increases in 
viscosity on storage. This can proceed to gelling, 
especially if the material is stored in a warm place. 
It is frequently aggravated by the presence of alumi- 
num flake, as in metallics or hammers. 

The first and simplest way to control viscosity 
pick-up is by use of appropriate solvents. In oleo- 
resinous varnishes prepared in aliphatic solvents, such 
as mineral spirits, the stability can be increased by 
the incorporation of perhaps ten per cent of a stronger 
solvent such as an aromatic (xylol for instance) or an 
alcohol (butyl alcohol). The drawbacks to this are 
several. The stronger solvent will result in a lower 
viscosity, which may be a drawback under many cir- 
cumstances. Sometimes a compromise can be struck, 
where a small enough amount of the stronger solvent 
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is used to obtain an improvement in viscosity stability 
without an excessive effect on the package viscosity. 

Another drawback is the lifting tendency which 
may be introduced with stronger solvents. This again, 
may require a compromise. Often, a suitable balance 
can be obtained by using a strong solvent of a 
particular type, in preference to another, which might 
he the one of normal choice. Introduction of strong 
solvents also occasionally shows another drawback, 
particularly in odorless formulations, That is the 
addition of a material with a pronounced odor. This 
frequently makes it impossible to stabilize with strong 
solvents, Occasionally ethylene glycol monoethyl ether 
can be used. This solvent has a very mild odor, and 
small quantities are often enough to give stability 
without excessive odor, 

With alkyd-urea or alkyd-melamine enamels, a very 
high degree of stability can be achieved by use of 
the proper stabilizing solvents. Alcohols are the ma- 
terials of choice in this type of composition. Many 
experienced formulators feel that if a minimum of 
20’, of the composition of the solvent is butanol or 
other primary alcohol, adequate stability will be 
achieved. In the writer's own experience, this has 
been the case, with the possible exception of high- 
acid or extremely heavy-bodied alkyd resins. 

However, it is not always easy to get this much 
primary alcohol into a formulation, The reduction in 
Viscosity attendant on a high alcohol is usually very 
undesirable. This is because of the likelihood of ex- 
cessive settling. If the solids are raised to increase 
the viscosity, the price of the material is increased 
substantially. It is true that, for most applications. 
the higher the solids at which the coating can be 
applied. the lower the true cost, at a given applied 
film thickness. This is a fact which is not always 
easy to demonstrate to the consumer. The tradition 
of buying by the gallon is extremely deep-rooted: and 
the lower gallon price is generally taken for the lower 
coating cost. 

Butyl alcohol is the most acceptable stabilizing aleo- 
hol, all things considered. It is a fairly expensive 
material itself, costing five times the price of VM&P 
naphtha and almost three times the price of xylol. 
This fact in itself works against its use in industrial 
formulations if any alternate lower-cost approach is 
available, The drive for lowest-possible cost is very 
strong in industrial finishes, because of the extremely 
active competition which prevails between manufac- 
turers. 

Aliphatic amines are another approach to the stabi- 
lizing of alkyd-urea enamels against excessive vis- 
cosity pick-up. Amounts generally used are extremely 
small. About 0.2 to 0.47 of amine based on total 
formulation are usually adequate. Triethylamine is 
most widely used of the class, although there are a 
number of other mono-, di-, and tri-substituted amines 
which can be used. 

One value of triethylamine lies in its extreme vola- 
tility. in addition to its activity as a stabilizer. This 
volatility ensures that the amine will leave the film 
with the solvent portion, There are very few side 
effects with the use of triethylamine. In certain white 
enamel formulations, a slight increase in yellowness 


(Courtesy Gardner Laboratory, Inc.) 
Fig. 1. Willys-Overland Aeration Machine. 


This device, by allowing both aeration and dripping back of the 

paint to take place, gives a rather good accelerated test for dip- 

ping materials. The test is quite rigorous, and the acceleration is 
on the order of 20 to 50 fold. 


is sometimes observed. In products where this would 
he objectionable, stabilization must be done in some 
other manner. 

Polyamines show some value in controlling alkyd- 
amine viscosity. But they are rarely used for this pur- 
pose. The most common of the group are diethylene 
triamine and triethylene tetramine. As they are rather 
non-volatile, they tend to remain in the film perma- 
nently. This can lead to decreased hardness, water 
resistance. and other properties, Often there is a 
marked discoloration on baking products containing 
either of these polyamines. A further drawback is 
that the cure is sometimes inhibited very severely. 
even on rather high bakes. In all-too-many cases. 
baking enamels will come out of the baking oven 
almost as wet as they went in, if appreciable amounts 
of polyamines are added to them, 

Hydroxylamines, such as monoethanolamine, are 
also of value as stabilizers for alkyd-amines, but are 
not generally considered as effective as the simple 


aliphatic amines. Triethanolamine, a widely-used sub- 
stance. has a host of applications: but it seems of no 
value as a stabilizer. In fact, there is some evidence 
to indicate that it actually reduces the stability of 
alkyd-ureas by a small amount. 


Triethanolamine is of value in another connection 
which might be considered a type of stabilization, 
however. It is quite useful in reducing the frosting 
and loss of gloss which occur on baking enamels 
when they are cured in fouled ovens. The fouling can 
be caused by the incomplete combustion of the gas 
or contamination by such vapors as perchloroethylene 
(from a vapor degreaser). Approximately 1(¢ of tri- 
ethanol amine is required. While it will not work in 
every case or with every formulation, it works sufh- 
ciently frequently to be of very great value. It will 
not eliminate the yellowish discoloration which some- 
times accompanies fouling. 

Glyceryl mono-oleate is sometimes proposed as a 
viscosity stabilizer. Its usefulness is limited to formu- 
lations based on long-oil alkyds. It is not strictly a 
stabilizing material. Glyceryl mono-oleate tends to re- 
duce the viscosity of alkyd resins. If included in the 
formulation, it will produce a finished product of 
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lower initial viscosity in the majority of cases. The 
lower the starting viscosity of a composition, the 
longer it will take to progress to the gel state, all 
other things being equal. In that sense only, the ma- 
terial is a viscosity stabilizer. 

There is good reason for all this emphasis on the 
viscosity stability of coatings. Reactive resins, such as 
alkyds, oils, ureas and melamines, epoxy esters, 
phenolics and phenolic varnishes, etc. are inherently 
unstable. These resins have been processed to a cer- 
tain stage of complexity and viscosity during their 
preparation. Their usefulness depends upon their abil- 
ity to advance further and produce a tough, solid film 
during the curing cycle. This ability to advance further 
in polymerization shows up in a tendency to increase 
in viscosity in the package until the solid gel state 
is reached. 

This process is slowed down by the presence of 
solvents in the liquid paint. Solvents separate the 
individual molecules of the polymer thereby reducing 
the rate at which they interact with each other to 
build up large polymer aggregates. While the progress 
toward gelation is slowed down by solvents, it is not 
stopped. If allowed to continue without any control, 
the coating will become unusable in a greater or lesser 
period of time. 

It is apparent that the ultimate in unusability is 
reached when the coating has gelled. It should be 
realized, however, that the usefulness of the material 
may be ended long before the viscosity has increased 
to the gel stage. The increase in viscosity is not usually 
something which can be simply overcome by cutting 
back with additional solvent. The resins have advanced 
in complexity, and are no longer the same in charac- 
teristics at all. 

In the case of coatings for electrostatic spraying. 
for instance, good flow and atomization are essential. 
Even a small change in these properties will produce 
a coating which gives a rough and “peely” film. The 
loss in atomizing qualities is one of the first draw- 
backs which are observed when otherwise acceptable 
coatings begin to increase in viscosity on standing. 
The loss in sprayability cannot be overcome by the use 
of strong or slow solvents. With proper stabilization. 
the coating will retain its good atomizing qualities 
much longer. It is the gradual increase in molecular 
complexity which makes the product ever harder to 
spray. 

While this disadvantage is noticed first in electro- 
static applications, especially in the airless methods 
(dise and bell). it is also quite evident in finishes for 
normal spray application as well. Here, the poor 
sprayability can be overcome for a time by use of 
adjusting solvents and by altered spraying technique. 
A point is reached, however, well in advance of gelling, 
where the coating can no longer be used. While this 
can occur with all types of coatings, it becomes evi- 
dent earliest with metallics. An increasing tendency to 
hammer manifests itself, until finally a smooth metallic 
finish cannot be obtained. Occasionally this useless 
state is reached with a surprisingly small viscosity 
increase. 

While we have been discussing spraying finishes. 
roller-coating applications show similar problems with 
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over-bodied finishes. The film as laid down by a roller- 
coating machine is somewhat ridgy, and must flow out 
level during the curing process. If the resin has ad- 
vanced beyond a certain point, it will not flow out 
in a satisfactory manner. 

There is another aspect of overbodying, known as 
“chatter” or “gear chattering” which 
seen in roller-coated films. This manifests itself as a 
rhythmic variation in the film thickness of the coating. 
It appears (in a pigmented film) as alternate light and 
darker areas. It is considered to be the result of 
poor flow owing to overcooked resins in the base 
solution. But it can also be the result of excessive 
viscosity pick-up due to advancing polymerization of 
the resins in the coating during storage. 


is sometimes 


With these possible failures awaiting materials of 
inadequate stability, it is no wonder paint formu- 
lators are now devoting so much effort to producing 
coatings of maximum package stability. In most coat- 
ings laboratories, standard accelerated tests are ap- 
plied to all coatings before formulations are adopted 
as standard. 

As it is not usually practical to run prolonged 
storage tests before shipping materials to customers. 
a number of accelerated tests have been devised to 
obtain stability predictions on the material in a rela- 
tively short time. These procedures generally involve 
storage at an elevated temperature or some sort of 
mechanical agitation. Rarely. the two will be com- 
bined. 

\ very widespread and popular procedure is storage 
at 125° F.. with viscosity inspections at intervals. (The 
viscosity is checked at 77°F. by cooling the material 
down in cold water). In the writer's own experience, 
stability under these conditions for a week is reason- 
able assurance of package stability 
conditions for six 


under normal 
year. Satisfactory 
stability at 125° F. for a month can be taken to indi- 
cate good stability for as long as three to four years. 


months to a 


under average storage conditions. 

In general. this accelerated test is the most useful 
for the typical air-drying or baking coating. Ma- 
terials which are to be used in dipping or flow-coating 
tanks can be advantageously tested by the Willys- 
Overland stability tester. For the maximum of insur- 
ance. the material in question can be tested both at 
elevated temperature and in’ the Willys-Overland 
tester. 

The Willys-Overland dip-tank stability tester is a 
device for rotating a partly-filled can of the paint 
in such a way that the contents are slowly tipped 
from side to side. The cans to be tested are mounted 
in a holder resembling a phonograph turntable, ex- 
cept that it is so tipped that the cans tilt from one 
side to the other as it rotates. The speed of rotation 
is 15 rpm. 

The material can be tested both in the package 
consistency and reduced as it will actually be used. 
The cans are closed with perforated lids to allow 
solvent evaporation, and also for air to circulate. 
The cans are weighed before the test is started, and 
then daily. Solvent loss is replaced each day. The ap- 
paratus is operated continuously for 15 days. If there 


is no objectionable increase in viscosity, and if no 
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other undesirable change has occurred, such a kick- 
out or flocculation, the coating is judged very stable 
for dip-tank use. Good test results for one week indi- 
cate a reasonable degree of stability, but not the best 
which can be obtained. 

Thermoplastic resins, such as acrylics, chlorinated 
rubber, vinyls, nitrocellulose, etc. do not show this 
advancing type of increase in polymerization on stor- 
age. They are fully reacted and polymerized materials 
to start with. They do not change essentially in passing 
from the solution to the dry state, and do not change 
essentially in the dry film as it ages. Some of these 
materials need stabilization for other purposes than 
viscosity stabilization, as will be treated later. 

There are only a few anti-gelling stabilizers to be 
considered yet. Most alkyd resins and varnishes, as 
well as other oil-containing vehicles, can be stabilized 
using antioxidants. These are not widely favored 
for this purpose because the amounts required for 
effective stabilization usually interfere seriously with 
the drying of the coating. This is less a problem with 
baking finishes but, unfortunately, the baking types 
of resins are less effectively stabilized by antioxidants. 

Judicious use of small amounts of guiaphene, oximes 
or even the powerful materials such as hydroquinone 
or alpha-naphthol can be of use if cautiously em- 
ployed. The non-volatile types are quite effective in 
stabilizing dipping materials of the oxidizing alkyd 
or varnish type. The caution against loss of dry must 
be emphasized again. however, for it is a very serious 
drawback with this type of additive. 

Driers in themselves are of little or no value as 
stabilizers. However, the choice of driers can influ- 
ence stability, as some promote viscosity increase more 
than do others. Lead compounds are perhaps the 
most undesirable in this connection. Combinations of 
cobalt or manganese with zirconium are considered 
least dangerous from the gel-promotion point of view. 
Of course, it is futile to depend upon drier choice 
alone to control viscosity increase; but in a critical 
formula, where every possible step must be taken, 
worthwhile help can be obtained by careful adjust- 
ment of driers. For baking or force-dried coatings, 
rare earth drier is valuable as a minimum gel-pro- 
moting drier. 


Protective Stabilizers 


Up to this point, the solution stabilizers we have 
been discussing have been those designed to reduce 
viscosity increase in reactive materials. These are, of 
course, the most important class of materials which are 
used in solutions to inhibit discoloration owing to 
reaction with the metal container, sunlight or moisture. 

Solution of vinyl copolymers, for instance, tend to 
darken if stored in black iron containers. Lined con- 
tainers are available, but it is simpler to stabilize the 
solutions. One-tenth to one-half per cent of propylene 
oxide or epichlorohydrin based on the solution will 
do a good job of stabilization. It is good practice to 
include this in all vinyl copolymer solutions, as dis- 
coloration has been known to occur during manufac- 
ture of the solution, if iron mixers and vessels are 
used, 

This discoloration is the result of the loss of hydro- 


CH, CH, CH, CH, CH, CH, 
(Courtesy Advance Solvents and Chemical) 
Fig. 2. Decomposition of Polyvinyl Chloride. 


Fig. 2a (above) shows the structure of polyvinyl chloride resin as 
established by X-ray and other forms of analysis. Fig. 2b (below) 
illustrates the probable structure as hydrochloric acid is removed 
from the molecule. The double bonds are active, and oxidation 
probably occurs at these points. There is good evidence for the 
existence of carbonyl groups in degraded polyvinyl chloride. As the 
breakdown proceeds, under the influence of heat or light, the color 
goes through light yellow to brown to black. Appropriate stabilizers 
can eliminate this failure. 


chloric acid from the vinyl chloride molecule, with 
subsequent formation of double bonds. If conjugation 
of the double bonds occurs, the color produced is 
darker. The function of the stabilizers for the solu- 
tion is to absorb any hydrochloric acid which is 
liberated, and to prevent thereby further promotion 
of the reaction. 

Chlorinated rubber is another chlorinated resinous 
product which requires solution stabilization. This ap- 
plies essentially to clear or white products. Epi- 
chlorohydrin is a useful material for this purpose. 
The American producer of chlorinated rubber now 
delivers a stabilized product at no extra charge. The 
material contains a small amount of an epoxy resin. 
This gives not only solution stability, but also a 
moderate degree of protection against light. 

Protection against moisture is another way in which 
some solutions require stabilization. For this purpose, 
dry calcium oxide, silica gel (dehydrated) and other 
water-absorbing materials may be used. It is neces- 
sary to grind them into the formulation like a pig- 
ment. 

Formulations containing zine dust should be stabi- 
lized against traces of moisture by this method. Zinc 
is so reactive with water that cans of zinc dust paint 
have exploded from the hydrogen set free by this 
reaction. Aluminum pigment can also react with ex- 
cessive water in the paint. 

One of the newer synthetic resins, the isocyanate 
family, is extremely sensitive to water. It is a situation 
where the isocyanate portion of the mix is more re- 
active with water than it is with the polymer used 
with it. As a result, if water is allowed to get to 
the isocyanate, it will be found to be spent when the 
time comes to react it with the polyester or other 
polymer to be used. 


As a minimum precaution, all pigments used must 
be specially dried, and all liquids also free from 
traces of moisture. Undoubtedly, as the technology of 
these resins is further developed, the use of stabilizers 
against water will play a useful part. (Fully reacted 
isocyanate resins, such as the isocyanate treated oils, 
now coming into wide use, are free of these difficulties 
with water. ) 


Still another type of solution stabilizer is the anti- 
(Continued on page 67) 
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Pickling and Acid Dipping of Metals 


By J. B. Mohler, Seattle, Wash. 


ETALS are immersed in acid solutions to clean, 

etch or activate the surface. An acid solution 
used to remove metal or scale from the surface is 
known as a “pickle” or pickling bath, Acid solutions 
also serve the functions of etching baths and acid dips. 
A particular bath will function as a pickle, etchant, 
brightener, stain remover, neutralizer, or activator. 
Many solutions serve more than one treating func- 
tion. so that descriptive terms are principally a tech- 
nical convenience. In fact, an alkaline bath may be de- 
fined as a pickle when it is used to remove scale and 
metal. 

Pickling in a steel mill is a heavy duty chemical 
process. whereas. in a plating shop it may be re- 
stricted to the point of incipient gassing. Between and 
beyond these extremes, acids and other chemicals are 
employed to remove large and small amounts of ma- 
terials from the surface. The applications are so 
diverse that the subject is best covered in terms of 
generalities. Defined practices apply to a particular 
process such as nickel plating of steel. Sulfuric or 
hydrochloric acid is recommended, 5 to 15‘ by 
weight. 15 seconds to 5 minutes, 70 to 160°F. This 
is still a broad recommendation covering wrought. 
cast. ground, machined or polished surfaces, requiring 
thick or thin plating on steels of various analyses and 
heat treatments. Defined concentrations, temperatures, 
and times will finally be applied to processing of a 
specified product. Pickling and acid dipping then be- 
come parts of a pretreatment process and followed 
by the proper cleaning and rinsing steps. Even here 
we find differences in a pretreatment process such as 
applied to copper-nickel-chromium plating of steel 
automotive trim. On the other hand, these differences 
are not great and merely express minor deviations 
based on experience from different plating establish- 
ments. Therefore, we should assume considerable lati- 
tude in applying recommended practices. Moreover, a 
generalization will not apply to all alloy steels, all 
copper alloys, or even to various heat-treated condi- 
tions of one alloy. 

Typical pickling and acid dipping solutions serve 
as a guide to establish a specific process. The solu- 
tions listed here are generalizations taken from ex- 
perience and authoritative sources. Concentrations. 
times. and temperatures are only approximate starting 
points to lead to a better combination of applied con- 
ditions. 


Commercial Chemicals 


The most used chemicals and the base metals of 
the common commercial alloys are listed in Table I. 
The metals are actively attacked (A) by a number of 
chemicals but very little attacked or passive (O) to 
some chemicals depending on the solubility of the 
reaction product or the nobility of the metal (copper). 

Sulfuric acid is the cheapest source of available 
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hydrogen. Also, it is a stable acid that will not 
evaporate and, therefore, is used singly or as a base 
chemical whenever possible. 

Hydrochloric acid will react more readily than 
sulfuric acid and chlorides are more soluble than 
sulfates. However, HCl evaporates from the solution 
as an obnoxious and corrosive vapor, so that high 
concentrations are not usable. 

Nitric acid can be used at high concentrations since 
the acidic gas is more soluble than HCl. Also, as an 
oxidizing acid, it will dissolve noble metals such as 
copper and silver. 

Phosphoric acid is similar to sulfuric in character- 
istics and is often a component of bright dips when 
water is present in minor concentrations. 

Hydrofluoric acid is similar to hydrochloric but 
can be used at higher concentrations. Also. hydro- 
chloric forms an unstable compound with nitric where- 
as hydrofluoric does not. In addition. hydrofluoric 
acid will dissolve silicon and silicides when they are 
present in the alloys. 

Chromic acid is a frequently used oxidizing acid. 

Sodium hydroxide is used as a pickle for alumi- 
num alloys. 


Low Carbon Steel 


Heavy duty pickling of steel is done with sulfuric 
acid. This is a scale removal treatment and the acid 
is generally inhibited so that the action will remove 
the surface oxides with a minimum of attack on the 
metal. The time and temperature are dependent on the 
amount of scale present. Bath 1 being a typical ex- 
ample (Table II). 

Steel, or any metal, must be clean prior to pickling. 
Cleaning is done by appropriate alkaline immersion, 
electrolytic cleaning or solvent degreasing followed by 
alkaline cleaning. 


TABLE I 
Chemicals for Pickling of Commercial Alloys 


Chemical 


fluminum 
Copper 
Magnesium 


Sulfuric acid 

Hydrochloric acid 

Nitric acid 

Phosphoric acid 

Hydrofluoric acid 

Chromic acid O 

Sodium hydroxide O 

A Actively attacked 

O—Very slowly attacked or passive 
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TABLE Il 


Acid Treatments for Low Carbon Steel 


Bath Per cent by weight Temp. 

No. H SO, Hol oF. Minutes 
l 8 160 

2 10 160 2 

3 > 5 140 l 
! 12 75 ().2 
15 75 0.2 


It is necessary to activate steel, prior to plating. in 
order to promote a bonded deposit. If there is no scale 
or a very light oxide present, there is no point in using 
inhibited acid since the object of the treatment is to 
chemically remove surface metal. Sulfuric acid is often 
satisfactory and is the first choice. It is most successful 
with low carbon steels that are ground and annealed. 
Higher carbon contents form a smut of carbides, and 
wrought surfaces require a greater removal of metal 
to activate the surface. This longer pickling action 
promotes the formation of carbide smut. The forma- 
tien of smut is much less when hydrochloric acid is 
used as a pickle. Therefore, Bath 2 is common (or 
Bath 3 as a compromise). 


Baths 1 and 5 are acid dips generally used as a 
secondary acid treatment. If smut removal is a prob- 
lem, the steel may be pickled in Baths 1 to 3. then 
subjected to anodic alkaline cleaning to remove a 
part of the smut and, finally, dipped in an acid. This 
final dip requires only a fraction of a minute and a 
dilute, cold bath, since reactivation readily takes place 
after cleaning and pickling. 

\ freshly pickled surface will rapidly start to rust 
upon rinsing in clean water. This causes no trouble 
if a following plating solution is an acid type that 
will dissolve the rust formed. Also, a very small amount 
of formed rust will dissolve in cyanide baths. However. 
if the interval is long, from the time the pickled steel 
enters the rinse until it enters the plating bath, 
this rust formation can cause spotty plating and loss 
of bond. If the steel is not to be processed immediately, 
then this rust will form during drying. This can be 
prevented by neutralizing the rinsed work in a solu- 
tion of 1.5 grams per liter each of NaOH and NaCN.! 


Pickling in phosphoric acid will prevent accelerated 
rusting and is recommended’ as a treatment prior to 
organic finishing.” Tartaric, citric, and oxalic acid 
dips also tend to minimize rusting. 

A slight oxidizing action can be promoted in a 
sulfuric or hydrochloric acid bath by the addition of 
small amounts of sodium nitrate or ferric sulfate. 
Sodium chloride is added to sulfuric acid to provide 
activating chloride ion. Hydrofluoric acid is a useful 
addition to pickle steel castings containing sand oc- 
clusions. 

If it is desired to remove a known amount of metal, 
steel can be pickled anodically in cold 5¢¢ HCl or 
H.SO,. The chemical rate of attack will be slow in 
cold acid and the removal of metal will be dependent 
primarily on the electrochemical action (or the amount 
of current passed). Pickling can be done more rapidly 
and more accurately by this method and results will 


be similar to chemical pickling except for less ef- 
fective scale removal and a greater tendency to form 
smut. This treatment also reduces hydrogen embrit- 
tlement. 


Pickling and Plating of Alloy Steels 


Electroplates usually cannot be bonded to high car- 
bon steels that are pickled in hydrochloric or sulfuric 
acids. The successful procedure varies with the alloy 
and the heat treatment, so that it is necessary to 
establish a practice for each application. General steps 
consists of*: 

1. Pre-clean with solvent 
Anodic electrolytic alkaline clean 
3. Remove oxide with HCI pickle 
1. Remove smut by anodic alkaline or cyanide 

clean 
5. Anodic pickle in sulfuric acid, 250 to 1000 g. 1. 
at 77 to 86°F. and 100 to 400 amp. /ft.* 


TABLE Il 
Electropickling and Electropolishing Baths 
for Alloy Steels 


Per cent by weight Temp. 
Bath No. HPO, cro OF. Minutes 
6 fis 75 2 
7 70 75 2 
3 10 75 | 
9 oD 50 6 75 24 


\ final dip or cathodic treatment in cold 5‘, HCl 
may be necessary to activate the alloy steel. The elec- 
tropickling and electropolishing baths 6 to 9 have 
been substituted successfully at step 5, although none 
was successful in more than a few cases, On the other 
hand. a single successful practice was dependable 
when the alloy and the heat treatment were held to 
specifications. Embrittling hydrogen is removed by 
heat treatment for 1 to 5 hours at 300 to 500°F. 
(after plating). 

Stainless Steels 

Heavy scales on stainless steels are loosened in 
sulfuric or sulfuric-hydrochloric baths (No. 10 and 
11) and finally removed in baths containing hydro- 
fluoric acid in addition (Nos. 12 to 15). Light scales 
are removed directly in these latter baths and the 
lightest oxides are removed in a dilute bath at lower 
temperatures (No, 15). 

Mineral acids will loosen scale. and an inhibitor 
will minimize attack of the metal during removal. In- 
hibitors are effective with sulfuric and hydrochloric 
acids but not with oxidizing acids (nitric). The steel 
will be activated during pickling so it should be passi- 
vated if no further wet processing is to be done. 
Passivating is done by treatment for 15 to 30 minutes 
in 35 to 50°7 HNOs at 110 to 120°F. This treatment 
reforms a protective oxide, Passivation is tested by 
immersing the steel in a copper sulfate solution. Cop- 
per will be deposited chemically on any active (non- 
passive) area, 

Ferrie sulfate and hydrofluoric acid can be used in 
place of a nitric-hydrofluoric bath and the pickling 
process will vary with the type of steel.4 
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Stainless steels must be activated prior to plating. 
This is done by treatment in sulfuric or hydrochloric 
acids or by cathodic treatment in these acids. An 
activation-plating treatment has been successful both 
with stainless and alloy steels.” This consists of anodic 
treatment for 2 minutes at 20 amp./ft.- followed by 
cathodic treatment for 6 minutes at 20 amp. ft." 
a nickel-hydrochloric acid bath*: 


Nickel chloride 


in 


32 oz. gal. 


Hydrochloric acid 
Iron 75% max. 
Temperature room 
Electrodes nickel 


Cast Iron 


Smut formation becomes severe when cast iron is 
pickled. This can be avoided by the use of the 
fused salt processes.‘ Stainless steel and other metals 
can also be descaled by these processes. 


Copper Alloys 
Copper alloys are descaled in pickling baths con- 
taining sulfuric acid with or without the addition of 
oxidizing agents (Nos. 17 to 20). A strongly acidic 
oxidizing solution is helpful to dissolve metal at a 
satisfactory rate and higher concentrations of nitric 


HSO Hel 


10 
1] 10 3 
]2 
13 
14 10 


= 


HNO 


19 10 

20 30 16 

21 14 a4 
22, 05 8 


Bath 


No. HNO, HCl 
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20 10 
Zi 14 

28 35 

29 32 

30 10 25 0.4 


TABLE IV 


Acid Treatments for Stainless Steels 


HNO 


TABLE 


Acid Treatments for 


Na€r PO 


TABLE VI 
Acid Treatment for Nickel Alloys 


acid exert a leveling action (20). Concentrated acid 
solutions of several acids, and in which water is pres- 
ent in minor amounts, function as bright dips (21 
and 22). Alloys may be pickled, leveled and bright 
dipped in sequence depending on the requirements of 
the finish. Hydrochloric acid will etch copper alloys 
(23). Concentrated sulfuric acid is used to remove 
scale from beryllium copper (24) whereas, Bath 25 
is recommended for bright pickling of silicon bronze. 


Nickel 


Nickel alloys dissolve much more slowly than steel 
so longer times and additions to the acids are essen- 
tial. Baths 26 to 28 based on the common mineral 
acids, can be used to remove scale. Electrolytic pickling 
in sulfuric or hydrochloric acids are alternatives when 
metal removal, rather than scale removal, is desired. 
An acid dip in hydrochloric acid or Bath 29 will 
activate nickel alloys while Bath 30 is used as a bright 
pickle. Ferric sulfate added to nitric or sulfuric acid 
will accelerate the action of these baths. 


Nickel must be activated prior to plating. This ean 
be done by pickling, by treatment with an acid con- 
taining chloride or fluoride. by anodic pickling or by 
cathodic treatment in hydrochloric acid. 


Temp. 
HF Other oF. Minutes 


180 10 

140 10 

10 140 20 
110 20 
3 CrO.-3 130 20 
l 130 20 
HC.H,0. 160 5 


Copper Alloys 


Other Minutes 


: 5 

Fes(SO,), 10 140 2 
70 

FeC],22 70 
HC.H,0. 18 150 2 


VIN 


Hk 2 


HF Other Vinutes 


CuCl. 1.5 180 30 

Na.€r.0; 10 5 

3 
Na€l 3 80 0.1 
80 0.3 


| 
4 
Bath 
12 
] 
= 
oe 16 2.2 27 
— | 
| 
Bath 
Vo. H SO, 
16 
18 20 2 
23 16 
21 30 F 120 
& Tamp. 
a 
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TABLE VII 
ts for Zinc Alloys 


Treatmen 


Minutes 


TABLE VIII 


CrOs HNO; 


Acid Treatments for Aluminum Alloys 


Other F Minutes 


1 


TABLE IX 
Acid Treatments for Magnesium Alloys 


Bath CrOs 


12 20 
43 
12 
15 
16 


Zine 

Zine alloys can be bright dipped in baths based 
on chromic acid, After treatment in Bath 31, the 
alloy. is immersed in 1°% H»SO, and, after treatment 
in No, 32. it is immersed in 10 to 706. CrOs to re- 
move stains from the bright dip treatment. 

Zine alloys should be pickled very lightly prior 
to plating. This can be done in almost any dilute acid 
such as 1‘, HCl, citric acid, or Bath 33. The alloy 
is immersed until gassing just starts. The concentration 
is selected so that this takes place in about 5 seconds 
by hand dipping or 60 seconds by automatic plating. 
Acids that have been used are: 

Concentration 
Acid “% by vol. 
2-10 
2-10 
1- 5 


hydrochloric 
sulfuric 
hydrofluoric 


Aluminum 


Aluminum is commonly pickled in sodium hydroxide 
or alkaline solutions. after cleaning and prior to 
further wet processing. Pickling times range from | to 
5 minutes in 5° NaOH at 130 to 160°F. This treat- 
ment removes oxide and inclusions and etches the sur- 
face to a mat finish. A smut forms that is removed by 
a short dip in cold nitric acid (34). 


Heat treatment stains are removed from aluminum 
by immersion in a dilute cold HNO s-HF bath (35). 


H-SO, 


Minutes 


Aluminum is pickled in a number of acid baths such 
as the sulfuric-fluoride bath No. 36. The nitric acid 
baths are desmutters and sometimes contain hydro- 
fluoric acid (37). 

Chemical brightening or bright dipping is done in 
proprietary H;PO4-HNO: or HNO3-HF baths (37 and 
38). There are a number of variations of these baths.* 
Bright finishes are obtained by bright dipping or 
electropolishing, but good control is required and the 
vendor should be consulted relative to the use of such 
brightening processes, 

Bath No. 37 has been recommended as a treatment 
in preparation for plating by the zinc immersion 
process. Baths 40 and 41 have been successful for 
the same purpose although other baths have also been 
recommended.,!” 

A chromic-sulfuric pickle is a general acid treat- 
ing bath that is used for many purposes including 
preparation prior to painting. 


Magnesium 


Magnesium is a metal that reacts readily with many 
acids. Pickles based on chromic or nitric acids are 
preferred. Baths 42 to 44 will remove metal readily 
and are generally used prior to machining. A chrome 
pickle such as No. 45 with NasCrsO; substituted for 
CrO; is used as a one minute dip to pickle castings 
and provide corrosion protection during storage. 
Baths 45 and 46 are slower acting acid dips. 

Magnesium alloys can be bright pickled in chromic- 
nitric-hydrofluoric acid baths and they can be acti- 

METAL 


FINISHING. May. 


1959 


Bath No. H.SO, CrO: HCL Na SO, oF. 
: 3] 25 l 70 0.3 “ 
32 10 3 70 1 
: 33 l 70 l 

Bath No. HF HPO, 
35 0.6 75 1 
36 10 NaF 0.9 75 1 ; 
37 53 11 75 1 
: 38 3 81 200 2 _ 
39 2.2 NH,HF, 190 2 5 
0 1 20 150 1 
10 10 5 140 2 
200 

7 | 75 5 : 
12 75 5 
l 75 l 
25 75 
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vated in phosphoric-hydrofluoric baths. Both acid 
treatments are applicable to articles during prepara- 
tion for plating by the zine immersion process.'" 


Silver 


Silver is attacked by oxidizing acids and nitric acid 
is satisfactory as a pickle or an etch. Nitric-sulfuric 
acid may also be used. The action of concentrated 
nitric acid is rapid, so it should be diluted until the 
desired rate of attack is attained. This is difficult to 
judge visually, so it is best to determine the rate 
of metal removal by dimensional or weight loss 
measurements. 

Silver can be removed at a pre-calculated rate by 
anodic electrolytic treatment in 5° NaCN at a con- 
trolled current density. If the silver is to be plated, it 
should be dipped in dilute nitric acid (with an inter- 
mediate water rinse) following this treatment. A non- 
electrolytic cyanide dip or a cathodic alkaline-cyanide 
cleaner can be used as a stain removal treatment. 


General Pickling and Acid Treatments 


The common chemicals of Table I provide a good 
stock to pickle, dip or brighten many metals and 
alloys. Salts are often used as a convenient source of 
a minor amount of the second acid ion. For example. 
sodium chloride or sodium nitrate are added to sul- 
furic acid to produce sulfuric-hydrochloric and sul- 
furic-nitric pickles. This is done because the salts are 
easier to handle and store than the acids. Oxidizing 
ferric salts such as ferric sulfate and ferric chloride 
are frequently useful. Fluoride salts such as sodium 
fluoride or ammonium bifluoride are recommended to 
avoid the hazards of handling hydrofluoric acid. 

Per-oxygen compounds such as hydrogen peroxide 
provide strong oxidizing action that occasionally solves 
a problem.'* Acetic acid-hydrogen peroxide and am- 

SCIENCE FOR THE COATINGS 
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(Continued from page 62) 


greening stabilizer widely used with bronze lacquers. 
Unstabilized bronze lacquers have a marked tendency 
to develop a greenish color in the package on stand- 
ing. A number of materials are used to control this 
objectionable reaction, of which citric acid is one. 
Some of the proprietary materials generally give better 
results with the majority of formulations. 

Something which has been badly needed for many 
years is a good stabilizer for leafing aluminum pig- 
ment in high-acid vehicles. The stability of aluminum 
flake in medium and short alkyd vehicles of high acid 
value is very bad. In fact, some vehicles will main- 
tain leafing for only a few hours. This is a more 
serious drawback than would at first appear, because 
the properties of this type of vehicle are outstanding 
in certain respects. Ruling out the use of such resins 
with leafing aluminum cuts down the number of spots 
in which this pigment can be used to greatest ad- 
vantage. 

This sort of limitation on aluminum pigments may 
well be a thing of the past. A new stabilizer for leafing 
aluminum in alkyd vehicles with acid values of up 
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monia-hydrogen peroxide will rapidly attack many 
metals. These pickles are not used extensively since 
they decompose and are expensive because they can 
be used only once or twice. 

Noble metal salts such as copper compounds are 
occasionally added to pickles or bright dips to sup- 
press etching and pitting. A second oxidizing acid 
dip may be required to remove immersion-plated cop- 
per. 

The combinations of acids and chemicals that can 
be used for pickling and dipping are endless. How- 
ever, treatment of a given metal or alloy is usually 
based on one or two commercial acids. A little experi- 
mentation will establish the activity of hydrogen ion, 
activating ion, oxidizing ion, and noble metal ion. 
If the need can be established in terms of each con- 
tributing ion, then experimentation will reveal ratios. 
concentrations, temperatures. and times to produce 
the desired results. 
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to 28 has recently been announced. (Former limita- 
tions were around 3 or ++ maximum.) 

It is a liquid which is added to the vehicle and 
allowed to age into the mixture for 24 hours before 
the aluminum pigment is added. The amount to be 
used depends upon the acid number of the vehicle. 
Four ounces of the stabilizer are added for each unit 
of acid number per 100 lbs. of vehicle solids in the 
liquid. 

The drier combination used is important. Best re- 
sults are obtained with zirconium and cobalt or with 
zirconium and cobalt and manganese. There may be 
a slight loss of dry when the stabilizer is used with 
long oil alkyds. This can be overcome by the use of 
manganese drier. 

The use of this stabilizer will prevent deleafing and 
premature graying of aluminum compositions, Alkyd 
resins up to 36‘, phthalic anhydride have been 
checked with good results. Also claimed are better 
durability of alkyd type aluminum paints; and im- 
proved resistance to salt spray (implying better cor- 
rosion resistance ). 


This material is so new that independent evaluations 
are lacking. The manufacturer has run extensive tests, 
but its true value will only be established after a 
reasonable period of widespread use. 
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Improved Pearl Essences 


By William 2 Decker, Consulting Chemist 


j inva term Pearl Essence for several hundred years 
described the product acquired from the scales 
and skins of various fishes. This was processed into 
a variety of vehicles such as gelatin, natural gums 
and cellulosic lacquers. By 1940 the term Synthetic 
Pearl Essence came in fairly general usage. It is really 
a misnomer. It literally should describe a guanine 
essence prepared synthetically instead of being ex- 
tracted from the natural fish product, Actually the 
term Synthetic Pearl Essence as used today describes 
an imitation of the natural product made synthetical- 
ly. in general. composed of inorganic crystals. Among 
the first of these synthetic pearl essences to attain 
any considerable use was a beautiful white material 
containing mercuric chloride crystals formed by treat- 
ment of the soluble mercury salt with a soluble tin 
salt. The material was dispersed in a variety of lac- 
quer type vehicles and the dispersion formed attrac- 


Fig. 1. The crystals shown here are basic lead carbonate and 
represent some of the highest grade of pearl essence available. 
They have been recrystallized three times by a converter to ob- 
tain maximum brilliance. Note how flat and thin the hexagonal 
discs are and also the presence of Newton's rings. When viewed 
directly under the microscope the iridescent colors are dazzling. 


Fig. 2. These crystals are also basic lead carbonate, but they 
have not been recrystallized after their removal from the mother 
liquor. Note how most of them present convex surfaces and the 
index of refraction is not quite so high as in the crystals in 
Fig. 1. Due to the concavity on one side and convexity on the 
opposite side, these crystals, when used in lacquer surface coat- 
ings, do not adhere very well and will not withstand a rigorous 
abrasion test. This type of crystal represents about the average 
found in the synthetic essences selling from two to four dollars 
per pound for a 35% concentration. For many applications they 
produce good results. The crystals in both figures +1 and +2 
average under 5 microns in diameter. 


live surface coatings. At about this same period there 
appeared a lead phosphate dispersion. Both the mer- 
curic chloride and the lead phosphate were difficult to 
keep dispersed in lacquers on account of their high 
specific gravities and resulted in rapid settling of ihe 
pigment. A zinc ammonium phosphate crystal was 
then introduced which displayed a high degree of 
luster, approximating very closely that of natural 
fish scale essence and, because of its lower specific 
gravity, good dispersions resulted. However, the zinc 
crystals were so translucent that it was impossible to 
obtain a satisfactory pearl effect in surface coating ex- 
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cept by the application of an economically prohibitive 
number of coats. Along about 1950 there appeared a 
new and beautiful type of synthetically prepared pearl 
crystal. This was a basic lead carbonate crystal which 
is now manufactured by a number of firms and is 
prepared in improved form by converters. One good 
hasic lead carbonate pearl essence is currently being 
imported. At the end of this article a list of pertinent 
patents selected from the rather extensive patent liter- 
ature may be found. It is suggested that those inter- 
ested in producing pearl effects in various plastics, 
particularly polyesters, polyethylene, polystyrene, 
polyvinyl chloride and acrylics, will do well to 
familiarize themselves with the basic characteristics of 
the crystals which are responsible for the optical ef- 
fects necessary for the final pearl effect desired. It 


Fig. 3. The crystals here depicted are true synthetic guanine 

crystals, identical with those found in the natural fish scale 

essence. Note how much longer they are than the lead carbonate 

crystals although they are much more slender, They also possess 

a high index of refraction, greater even than that of the basic 
lead carbonate. 


is not true, as often assumed, that a sample of pearl 
essence which produced satisfactory results in one 
instance will do so in another where the vehicles are 
different or used and processed in different propor- 
tions. In some instances it is effective to use a pearl 
crystal which will react chemically with the vehicle. 
In others it is essential that the pearl dispersion be 
so prepared that the rheological flow permits definite 
patterns of orientation, These phases will be discussed 
in detail in a subsequent paper on technique involved 
for specific resins, 


The special type of pearl essence effect required 
varies with popular tastes and fashions. These changes 
appear to revolve in cycles and experience has indi- 
cated that the duration of a given cycle approximates 
eight vears. In the past, this has meant that by the 
time the pearl essence manufacturer has perfected a 
method to produce results meeting the approval of a 
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Fig. 4. These are zinc ammonium phosphate crystals and form 
a high grade pearl essence. When they were introduced on the 
market in 1948 the demand was almost exclusively for surface 
coating applications and these crystals did not fill this require- 
ment because of their translucency. Consequently their manu- 
facture was discontinued. Now with the need for pearl disper- 
sions for incorporation into plastics there is a real place for the 
zinc crystals and production is increasing. The fact that they 
possess a relatively low specific gravity enhances their value. 


given fashion, the fashion has changed. In the early 
1920's the product was used almost entirely for sur- 
face coatings. and the optical effect demanded was a 
reproduction of a true pearl. This meant a soft. satiny 
finish with a high luster and every effort possible 
was made to match the effect obtained by the use of 
natural fish scale essence. One of the requirements 
frequently demanded was a surface coating pearly lac- 
quer to cover metal so that the appearance of the 
metal would be disguised. Now, some three decades 
later the demand is for a highly lustrous metallic fin- 
ish. The requirement is to be able to prepare a sur- 
face coating that may be applied to plastics or wood 
to present the appearance of a metallic finish. This 
same metallic appearing crystal when properly in- 
corporated in plastics, such as polyethylene, then dis- 
plays a truly pearl effect. It is not generally recog- 
nized that the pearl finish manufacturer can do a 
better job if he is informed regarding with which 
plastic his product is to be mixed. A different formu- 
(Continued on page 71) 


Fig. 5. This represents a sheet of cellulose acetate into which 
crystals such as illustrated in figure 2, have been dispersed. The 
cellulose acetate was formed into a block, dried, and then sliced 
into sheets. This type of material is frequently seen on the 
lids of hampers, toilet seats, etc. All of the photomicrographs are 
at a magnification of 625 diameters. The cellulose acetate sheet 
is shown at actual size. Photomicrograph was made by Laurence 
Hammell of The Rutgers State University. 
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Advantages of 
Spraying with 
eated Materials 


By J. Arthur Weed, consuitont, Kirklyn, Po. 


RIOR to the Second World War, the use of con- 

trolled heat in the spraying of paint and other 
types of finishes was very limited. It is true that 
there were heated pressure tanks and other methods 
used, but the results were disappointing in most cases, 
as it was not possible to maintain the correct temper- 
atures at all times. 

The theory of using heat to control the viscosity 
of the material being sprayed was excellent and, for- 
tunately, there were men in the industry who were 
convinced that, once the mechanical problems were 
solved, hot spraying would help to correct many of 
the conditions that existed in the spraying of organic 
finishes. 

Some of the larger manufacturers of the basic 
materials used in the making of lacquers have con- 
tributed to the progress that has been made. They 
have conducted tests for years, using all types of 
paint heaters and, as a result of their extensive ef- 
forts, the industry today has a greater knowledge of 
how to use this very important product. The manu- 
facturers of paint heaters have also been responsible 
for the tremendous strides that have been made, both 
in new product development and in the exploration 
of new fields where the use of their products makes 
possible the spraying of many materials that are diffi- 
cult to handle with normal spraying methods. 

One of the major automobile manufacturers recently 
had a problem in the spraying of prime paint in one 
of its local plants. With cold spray at a viscosity of 
19 seconds, a dried film of 0.75 mil was obtained. 
After the prime coat was baked, certain areas had to 
be sanded. In many cases the coating would be cut 
through and bare metal would show. A demonstra- 
tion was arranged with the following results. The 
same material was taken from the drum and reduced 
by thinning to a viscosity of 38 seconds, then heated 
to 145°F. A check was then made on the viscosity 
which showed that it had been reduced to about 18 
seconds. The heated material was then sprayed, and 
after the product had been baked as before, the film 
thickness was about 1.95 mils. The coating obtained 
was much harder and more durable. Paint heaters 
are currently considered a must at this plant. Paint 
mileage was also found to be about the same as with 
the cold spray. but about 50 per cent of the thinner 
liad been saved. The operators made fewer passes, 


yet the paint thickness had more than doubled. 


Maintaining Constant Viscosity 


The viscosity of most finishing materials varies with 
the temperature, and one of the most important func- 
tions of the paint heater is to maintain a constant 
viscosity. Materials that are sprayed cold must be 
thinned proportionately as the room temperature 
changes. When heat is used and the ratio of thinner 
to paint reduced, it is possible to maintain a viscosity 
that will vary no more than three to four per cent. 
This would compare with changes as great as thirty 
to thirty-five per cent with cold materials; this would 
be greater when temperatures below 60°F. are en- 
countered. When thinners are introduced into the 
paint to accomplish the same reduction in viscosity, it 
becomes extremely difficult to control the coating. 
Sags and runs become common, resulting in many 
rejects. 

It is also possible to obtain a much greater film 
thickness by the use of hot spraying as compared with 
conventional spraying methods. When the paint is 
heated, much faster evaporation of the solvents occurs 
and the finish dries faster. The coating produced is 
usually more durable than that produced by room 
temperature spraying. In many cases this will eliminate 
the need for a second coat. The savings in labor 
alone will sometimes amortize the cost of the equip- 
ment in a very short time. Such benefits as material 
savings, a more uniform finish, and improved working 
conditions make hot spraying an attractive method for 
coating products. Heating the materials will also re- 
sult in most of the material being deposited on the 
product rather than in the exhaust system. Although 
hot spraying methods do not eliminate overspray, 
ihey do reduce it considerably, when properly used. 

Material savings of twenty-five per cent and greater 
are common when hot spray is used, and savings in 
solvents may run as high as fifty per cent. In the 
very competitive, cost-conscious market of today. sav- 
ings such as these cannot be ignored. Less overspray 
also means that spray booth maintenance is reduced. 


Eliminating Lacquer Blushing 


Before paint heaters were available, the spraying 
of lacquers was quite an involved operation. since 
they are frequently affected adversely by high humidity 
and low temperatures. In many cases it was necessary 
for the operator to add thinners and retarders three 
to four times a day. Blushing was common and was 
caused by the condensation of moisture on the freshly 
coated surface. This was prevalent in more humid 
areas. With the use of controlled heat, a lacquer can 
be sprayed with excellent results at all times, since 
the temperature of the material is always above the 
ambient temperature of the area, Although lacquers 
were one of the first materials to be sprayed success- 
fully by the use of paint heaters, it has been found 
that similar advantages can be obtained with many 
other materials. 

It is sometimes necessary to reduce the amount of 
heat used in order to obtain the best “flow-out” of 
the material being sprayed. This would apply to 
materials that are formulated to use low boiling or 
fast solvent blends that would evaporate too rapidly 
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when sprayed. The use of the lowered heat, from 
115°F. to 140°F., will in these cases often produce 
satisfactory results. 

The question has often been raised by users of hot 
spraying methods whether or not they may completely 
eliminate the use of thinners. In most cases it is 
best to use a combination of controlled heat and 
about fifty per cent of the amount of thinner that 
would be used with the old materials. This will vary 
with various types of finishes, but one should not 
attempt to eliminate thinners entirely. Use both to 
obtain the best atomization at the lowest possible 
spraying pressures. 

Most of the industrial finishes used that are sprayed 
cold have a viscosity of 18 to 27 seconds in a #2 Zahn 
or *4 Ford cup. When using hot spray, the viscosity 
should be approximately the same to accomplish the 
best results. 

All-weather application of protective coatings, in- 
cluding paints, mastic coatings, vinyl-plastic and many 
other types of materials, is now possible through the 
use of hot spraying. The protective coatings fields 
has grown tremendously in recent years as more com- 
panies become acquainted with the many advantages 
these coatings offer. Heater units are available that 
will handle the heavier types of mastic coatings. The 
material supply from the container to the heater is 
usually an air-operated pump of ample capacity to 
handle the material being sprayed. 

Outside spraying in the cold weather was con- 
sidered impractical, since most of the finishes used 
had to be thinned excessively. With the use of con- 
trolled heat and an efficient material supply unit. it 
is now possible to spray at temperatures below the 
freezing point of water, 


Advantages of Hot Spraying 


The following list shows some of the advantages 
made possible by the use of hot spraying: 
Extremely close viscosity control. 
Better quality control. 
Greater paint coverage. 
Longer film life. 
. Savings in labor and materials. 
6. All weather spraying. 
If one is considering the purchase of this type of equip- 
ment, the following are some points that should be 
considered : 
1. Simplicity of construction. 
2. Ease of cleaning and operation. 
3. Freedom from maintenance problems. 
1. Approval by Fire Insurance Agencies. 
5. Ample capacity when under full load. 
6. Cost of operation. 
7. Initial cost. 
8. That it is made by a reputable company. 
Some of the paint heaters that are available are 
of the non-circulating type, merely being a heat ex- 
changer inserted in the fluid supply line to the gun. 
For some production line operations these are ex- 
cellent, as there are no parts to wear or be replaced. 
However, where the operation is intermittent and tem- 
peratures have to be maintained at the spray gun, it 
is sometimes necessary to provide a method of recir- 
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culation of the paint. Pumps are sometimes used for 
this purpose, as are heated hoses that will prevent 
the paint from cooling. 

Any one of the companies who manufacture this 
type of equipment have well qualified representatives 
who can assist in the selection of the proper equip- 
ment for the service involved. They also have technical 
literature and data that are free for the asking. 


IMPROVED PEARL ESSENCES 
(Continued from vage 69) 


lation of pearl is required for a low molecular weight 
polyethylene, for example, than with a high density 
one. These features will also be dealt with in subse- 
quent articles. 


To properly evaluate a pearl essence for a given 
application it is advisable to study and be informed 
on the actual crystal morphology of the crystals com- 
prising the essence. The accompanied photomicro- 
graphs illustrate a few examples. 

The following list of pertinent patents comprises 
mostly expired patents. Nothing in this article is in- 
tended to suggest the use of those still active, nor in 
fact the use of any of them. It is merely thought that 
the detailed study of the nature of the crystal pig- 
ments will make for a better understanding of how 
to utilize them in various vehicles, 


Pearl Essence Patents 


1.351.529, August 31, 1920. Method for Producing 
Imitation Mother of Pearl. Emile Mauvillin and Victor 
Guillet. 

*1.466,575, August 28, 1923. Manufacture of Arti- 
ficial Pearls. Jean Paisseau. 

1.760.771, May 27, 1930. Process for Purifying 
Pearl Essence. Jean Paisseau. 

=1.809.449, June 9, 1931. Imitation Pearl. William 
G. Lindsay. 

=1.812.885, July 7, 1931. Treating Nacreous Sub- 
stances. George A. Lippincott. 

1.525.317, February 3, 1925. Preparation of Pearl 
Essence. Jean Paisseau. 

=1.814.641, July 14, 1931. Imitation Pearl. H. E. 
Smith et al. 

1.865.703, July 5, 1932. Process for Manufacture 
of Pearl Essence. Jean Paisseau. 

=1.615,770, January 25, 1927. Preparation of Pearl 
Essence. Jean Paisseau. 

2.078.007, April 20, 1937. Making Articles Having 
Appearance of Pearl. Jacob Lurie. 

#2.363.570, November 26, 1944. Imitation Mother of 
Pearl. Amerigo F. Caprio. 

2.321.048, June 8, 1943. Opalescent 
Resins. Calvin E. Schildknecht. 

2.555.224, May 29, 1951. Pearl Essence and Meth- 
od of Manufacture. William E. Decker. 

#2.622.042, December 16, 1952. Manufacture of 
Imitation Pearls. A. J. J. Poelman. 

2.644.001, June 30, 1953. Process for Preparing 
Essence D’Orient or Pearl Tincture. Francois Buit- 
clarr. 

#2.807.858, October 1, 1957. Process for Manufac- 


turing Synthetic Pearl Essence. Gideon E. Livingston. 
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Science for 
Electroplaters 


ESTERS 


4]. 


By L. Serota 


\ ester is an organic compound 
+43 formed by the reaction of an or- 
ganic or inorganic acid with an alco- 
hol. with the 
Thus. concentrated sulfuric acid and 
100°C. to form 
the ester. ethyl hydrogen sulfate: 

C.H-OH + H.SO,— C.H;HSO, 

+ 
The neutral or diethyl sulfate (C2H;) 
SO, may be prepared by distilling the 


elimination of water. 


ethyl alcohol react at 


required amount of sulfur trioxide into 
cooled ethyl aleohol. The general equa- 
tion for this reaction may be expressed 
as follows: 

R.OH H.SO, — R.HSO, + H.O. 

The reaction between acetic acid and 
ethyl alcohol will yield the ester, ethyl! 
acetate: 

CH;,CO [OH + H] OC.H; 
CH,COOC.H. +. 

This called esterification. 
This reaction, it will be noted, is re- 
ester and water 
formed react to form the original ma- 
terials. The reverse reaction, in which 


process Is 


versible. since the 


the acid and aleohol form, is called hy- 
drolysis. With equimolecular quantities 
of alcohol and acid, when equilibrium 
is attained, not more than 66 percent 
of ethyl acetate will form at room tem- 
perature, The general equation for this 
reaction would be RCOOH + R’OH 
— RCOOR’ H.O. In the esterifica- 
tion of organic acids with alcohols. 
union takes place between the R.CO 
(acyl) group and the OR’ (alkoxy 
group}. 

Esters may also be prepared by the 
reaction of an acid (acyl) chloride 
and an alcohol: C.H;O0H + CH;COCI 
(acetyl chloride) CH,COO-C.H; + 
HCl or RCOCL + R’OH — RCOOR’ 

HCl. 


A third method of formation of an 
ester is based upon the reaction be- 
tween an organic halide and the salt of 
an acid: C.H;I (ethyl iodide) + 
CH;,COONa (sodium acetate) CHs 
(ethyl acetate) Nal (so- 
dium iodide). 


Properties 

Esters are neutral substances, insol- 
uble in water and, unlike salts of or- 
ganic acids, they do not ionize. Esters, 
however, are soluble in organic liquids. 
The lower molecular weight esters, 
such as ethyl acetate, are solvents for 
organic compounds and are used in 
that manner for cellulose type lacquers. 
The lower molecular weight esters are 
volatile liquids, whereas, 
most of the monoesters, the higher sat- 
urated fatty acids, are colorless, odor- 
less, crystalline solids. Waxes include 
esters of long chain acids and alcohols. 
The rate of hydrolysis of an ester may 
be accelerated by heating with an acid 
or an alkaline solution (catalyzed). 
The term saponification, which was 
applied to the reaction between an al- 
kali and an ester of the higher fatty 
acids with the formation of soap, is 
now applied to the hydrolysis of all es- 
ters: RCOOR’ (esters) + Nat + 
OH~ — RCOONa (sodium salt) + 
R’OH (alcohol). 

Stearin, a fat used in buffing com- 
pounds, is an ester of a polyhydric al- 
cohol, glycerine, (C;H;(OH) 3) and the 
fatty acid, stearic acid (C,z7H3;;COOH). 
Removal of this fat from metal sur- 
faces by treatment in an alkaline bath 
is a saponifying action in which gly- 
cerine and the salt, sodium stearate, a 
soluble soap, are formed: C3;H; (OOC,; 
(stearin) + 3NaOH CH; 
(OH), + 

W. Blum notes that little saponifica- 
tion of fats will result during the short 
time in which the soiled metal is kept 
in the alkaline cleaning solution. The 
soap formed aids by lowering the sur- 
face tension of the solution and emulsi- 
fying the oil. 


Sulfated Alcohols 


Sulfation of long chain (8 to 18 car- 
bon atoms) fatty alcohols, including 
the unsaturated oleyl alcohol — made 
by reducing oleic acid (n-aliphatic al- 
cohols) obtained from the reduction of 
the mixed fatty acids of coconut oil 
yields fatty alcohol sulfates, which are 
of considerable importance for their 
pronounced detergent wetting 
properties. The fatty alcohol sulfates 
are usually available as the sodium salt 


colorless. 


METAL 


of the half sulfuric esters. The name 
lauryl alcohol is generally applied to 
the mixture of coconut fatty alcohols, 
because lauryl alcohol is present in 
greatest proportion, and sodium lauryl 
sulfate is the corresponding name used 
for the salt of the ester. 

The saturated fatty alcohols may be 
sulfated with an excess of concentrated 
sulfuric acid or, more commonly, with 
chlorsulfonic acid. For the latter meth- 
od only 1 mole of acid per mole of al- 
cohol is required: ROH + C1SO;,H = 
ROSO;H -+- HCl. When oleyl alcohol 
is sulfated with sulfuric acid, reaction 
occurs at both the double bond and the 
terminal hydroxyl group. Special con- 
ditions are required to obtain the de- 
sired isomer or a mixture of both in 
desired proportions. 


APPLICATIONS: 


H. J. Wiesner, in discussing the fac- 
tors affecting heavy rhodium plating. 
found that pitting due to the adhesion 
of hydrogen gas bubbles at the cathode 
was effectively eliminated by using 
0.1-0.2 g./l. (0.0134 0z./gal.-0.02 oz. 
gal.) of wetting agent. An added bene- 
fit noted was the reduction of solution 
loss caused by spray. The bath was not 
affected by decomposition of the wet- 
ting agent. E. A. Parker also indicates 
that sodium lauryl sulfate. which de- 
composes rapidly in strong acid solu- 
tions, is not affected in rhodium solu- 
tions. 

In a study of the effect of organic 
addition agents on hardness and resid- 
ual stress of the nickel deposited from 
a nickel sulfamate bath, I. L. Newell 
includes sodium lauryl sulfate in the 
bath composition. The bath formula is 
as follows: nickel sulfamate, 250 g./1.: 
sodium chloride, 10 g./l.; boric acid, 
15 g./l.: sodium lauryl sulfate, 0.15 
g./1.; pH at 25°C., 5.0. 

An electroless nickel bath proposed 
by H. Nareus for plating on non-con- 
ductors contains 10 ce. of a 1 percent 
solution of wetting agent. W. L. Pin- 
ner and associates refer to the use of 
sulfates of normal primary alcohols. 
especially sodium lauryl sulfate, as the 
first wetting agents used in nickel baths 
and as still preferred to a great extent. 
M. B. Diggins includes sodium lauryl 
sulfate in a nickel bath which will not 
attack magnesium alloys previously 
coated with copper. The formula given 
is as follows: hydrofluoric acid (100° 
HF), 43 g./l.: citric acid, 30 g./L: 
basic nickel carbonate, 120 g./l., so- 
dium lauryl sulfate, 1 g./l.; temp. 125- 
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140°F.; current density 30-100 amp./ 
ft.2; pH, 1-3. A. K. Graham lists the 
use of sodium lauryl alcohol sulfate as 
a non-pitter (wetting agent) in Watts, 
high chloride and fluoborate nickel 
baths. 


J. E. Smith and H. L. Jones, in a 
study of the effect of sulfated fatty al- 
cohols in the colorimetric determina- 
tion of pH (the sodium salts of sul- 
fated technical oleyl and lauryl alco- 
hol), report that appreciable errors re- 
sult when some common indicators are 
used in buffered solutions. In an ex- 
ample cited, 5 cc. of a standard buf- 
fered solution was diluted with 5 ce. 
of a 0.5 percent sulfated fatty alcohol 
solution to which was added 0.5 cc. of 
indicator. A color comparator was 
used. Results with various indicators 
showed definite color change. Thus, 
with cresol red the pH error was great- 
er than 1.0; with meta cresol purple 
the pH error was greater than 0.5, 
with cresol red (alkaline) less than 0.2 
and very little error with phenol red. 
A 0.5 percent solution of sodium oleyl 
sulfate, using bromthymol blue indica- 
tor, gave an error in pH value which 
was greater than 1.0; with cresol red 
the error was greater than 0.5: with 
metacresol purple the error was greater 
than 0.2. No change in pH occurs when 
pH measurements are made _ electro- 
metrically of buffered solutions, to 
which fatty alcohol sulfate solution are 
added. 


Acrylic Resins 


Derivatives of acrylic acid, CH.— 
CHCOOH, form a group of monomers 
which polymerize, producing an im- 
portant class of plastics known as 
acrylic resins. Thus, the ester formed 
from a-methyl acrylic acid [CH.:C 
(CH;)COOH |, also called methacrylic 
acid, and methyl alcohol (CH;0OH). 
will yield the liquid monomer, methyl 
methacrylate, which polymerizes to a 
hard resin, polymethylmethacrylate 
[| CHy:C(CH;) COOCHs |, frequently 
called “hard glass.” Its transparency 
and resistance to salt solutions, acids 
(except oxidizing acids), alkalies, min- 
eral. animal, and vegetable oils, as well 
as aliphatic hydrocarbons, has permit- 
ted its adaptation to a wide range of 
uses in electroplating operations. The 
first commercial preparation was the 
result of the work of O. Rohm begin- 
ning in 1901. and the resin is known 
under various trade names. 


The following equation represents 
the synthesis of methyl methacrylate: 
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2C(OH)CN (acetone cyanohy- 
drin) + CH;0H + H,SO, CH2:C 
(CH;) COOCHs (methyl methacrylate ) 
+. NH,HSO,. Polymerization of the 
monomer will occur under the influ- 
ence of heat, light and an oxygen-bear- 
ing catalyst such as acetyl or benzoyl 
peroxide, hydrogen peroxide or am- 
monium persulfate. 


APPLICATIONS: 


J. W. Schakleton notes that methyl- 
methacrylate sheet, rods, and tubes are 
suitable as insulators in various ways 
for electroplating tanks. For example, 
as a backdrop for anodes, its use elim- 
inates plating on the tank walls or. as 
granules, the resin floating on the sur- 
face of a chromium tank will reduce 
or eliminate spray. Another example 
refers to the lining of the walls of a 
28,000 gallon anodizing tank with 
sheets of the transparent material, with 
the claim that the use of the tank was 
prolonged for an indefinite period. This 
acrylic resin finds extensive use for 
plating barrels in electroplating proc- 
esses, at temperatures up to 140°F. A 
case is cited of an installation in which 
an alkaline cleaner was employed at 
140°F. for 3 minutes, then a cyanide 
copper for 5 minutes at 140°F., fol- 
lowed by a silver deposit at room tem- 
perature, The plastic was not affected 
after a 6 month period of operation. A 
commercial filter uses an acrylic cylin- 
der in which different filter media can 
be placed for filtering nickel, acid cop- 
per and chromic acid plating solutions. 

M. C. Bryant in discussing organic 
coatings for electroplaters notes the im- 
portance of methacrylate resins for 
such purposes. This resin, unlike other 
coatings applied, such as phenolic or 
epoxy resins which must be baked, is 
thermoplastic, so that a film coating is 
attained simply by evaporation of the 
solvent. It was found, however. that 
application of heat to the coating aids 
flow and adhesion. The favorable quali- 
ties of the methacrylate resins as coat- 
ings include good adhesion, flexibility. 
toughness, pale color, and exterior 
durability. 


W. R. Fuller refers to the substitu- 
tion of methyl methacrylate finishes for 
clear organic finishes which did not 
prove satisfactory on chromium plated 
zinc die-castings used for automobile 
trim during the nickel shortage period. 
Its use was determined on the basis of 
ease of application (no baking) and 
simplicity of stripping with toluol or 
lacquer thinner. 


19359 


Epoxy Resins 

Epoxy resins are becoming increas- 
ingly important for surface coating. 
especially in the industry. This is at- 
tributed to the wide range of proper- 
ties possible resulting from modifica- 
tions of the epoxy resin. Such methods 
may be effected by (1) esterification 
with fatty acids; (2) modification with 
(a) phenol formaldehyde resins. (b) 
urea or melamine formaldehyde resins, 
(c) amines or polyamides which serve 
as crosslinking agents. 

W. R. Fuller, in a discussion of or- 
ganic coatings, refers to the excellent 
adhesion, flexibility, and toughness, as 
well as the hardness and light color of 
epoxy resins. An example cited is the 
substitution of an urea-formaldehyde 
modified resin for a phenolic resin. 
which is used as a clear baked finish on 
brass builder's hardware. The coating 
serves as a protection against moisture 
and Thickness the 
range of 0.3 to 0.5 mil provide good 


perspiration. 


adhesion, toughness and outside wear. 
The 
these epoxy resins permits their use. 
Ae. 


drums, pails. pipelines, and tank cars. 


excellent chemical resistance of 


Rylander notes, for linings of 


Essentially, epoxy resins are conden- 
sation products of epichlorohydrin (3- 
and bi- 


chloropropy lene oxide ' 


phenol such as 2:2 di-p-hy droxy- 


phenylpropane. producing a_ linear 


polymer. 

The following important characteris- 
tics for this molecule are indicated by 
R. N. Wheeler: the bonds are carbon 
to carbon or ether linkage: reactive 
hydroxyl groups are found at regular 
intervals and reactive epoxy groups 
are also present. This type of structure 
exhibits good chemical resistance. The 
hydroxy group permits ester forma- 
tion with various fatty acids. and the 
epoxy group enables the molecule to 
be cross-linked by using various poly- 
amines. As an example of such modi- 
fication, the formation of an ester with 
a fatty acid is possible. The ‘initial re- 
action of the fatty acid with the epoxy 
group leads to the formation of the hy- 
droxyl group, yielding the structure of 
a polyhydrie alcohol. This is followed 
by esterification of the hydroxy! group. 
wherein another fatty acid molecule 
reacts with the resin. 

A. F. Rylander notes that the CpOXy 
ester modification provides the greatest 
variations. since the choice of acid may 
range from acetic acid to high mole- 
cular weight saturated fatty acids de- 
(Continued on page 76) 
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SHOP PROBLEMS 


BARREL FINISHING — POLISHING AND BUFFING 
CLEANING — ANODIZING — ELECTROPLATING 
RUSTPROOFING — LACQUERING AND ENAMELING 


METAL FINISHING publishes, each month, a portion of the inquiries answered as a 
service to subscribers. If any reader disagrees with the answers or knows of better or more 
information on the problem discussed, the information will be gratefully received and the 


sender's name will be kept confidential, if desired. 


Pickling Solution Analysis 


Question: Can you suggest a rapid 
analytical method for determining the 
free acid and the iron content in our 
sulfuric acid pickle? Our laboratory 
has been titrating the free acid with 
methyl orange indicator and has been 
running a regular analytical procedure 
for the iron content. Since a pickling 
solution is not critical in composition, 
especially the iron concentration, isn’t 
there a quick method for iron which 
is not as precise but will be sufficiently 
accurate for our control purposes? 


G. R. 


Answer: If your laboratory has 
available a pH meter, both the free 
acid and the iron can be determined 
very rapidly on a single sample with 
one titration. A 5 ml. sample of pickle 
is pipetted into a beaker and 100 ml. 
water added. The sample is titrated 
with 0.5 \ sodium hydroxide to pH 
4.8, which gives the free acid content. 
Titration is then continued to pH 9.5, 
at which point all the ferrous sulfate 
is titrated. 


Silver Tarnish 


Question: We are experiencing tarn- 
ishing of brass parts that have been 
barrel silver plated. The parts are good 
in appearance but a light brown tarnish 
appears after a few days. For drying 
we rinse the work twice in water, run- 
ning, then follow by a soap rinse and 
lastly a hot water rinse which has an 
anti-tarnish agent in it. 

Could vou suggest a better procedure 
to follow in order to eliminate this 
tarnishing 

H. G. S. 


Answer: \t is a characteristic of sil- 
ver to tarnish readily due to sulfide 
present in the atmosphere. Changes in 
the rinsing and drying cycle will prob- 


ably have no effect. The metal is so sen- 
sitive that it is used as a test for sulfide 
contamination. 

To minimize tarnish you can apply a 
conversion coating, as furnished by the 
suppliers listed on page 697 of the 
1959 edition of the METAL FINISHING 
Wrapping in 
anti-tarnish paper or the use of a thin 
coating of lacquer will also be of help. 


Hinrichsen Solution 


Question: We would appreciate any 
information you can furnish us on a 
bright nickel solution called the “Hin- 
richsen” bath which, we understand, 
has been employed in Europe with 
good results. 


R. L. D. 


Answer: The Hinrichsen solution 
was patented in England about 20 years 
ago. employing sodium formate as a 
brightener and producing an alloy of 
nickel and cobalt. The formula and op- 
erating conditions are as follows: 

Nickel sulfate 240 g./L. 

Cobalt sulfate 6” 

Boric acid 

Nickel chloride iS ” 

Sodium formate 35 

Temperature 135°F. 

pH 1.5 

Current density 10-80 amp./ft.? 


Smutty Copper Deposits 


Question: What causes a scum to 
form on copper anodes in a Rochelle 
salt plating bath? What causes a smut 
to form when parts are bright dipped 
after plating in the above bath? It 
seems that the above came about after 
the bath had been in use about six 
months. What can be done to correct 
same? 


C. E. W. 


Answer: If the rochelle copper solu- 
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tion had the correct amounts of metal, 
free cyanide and caustic, and if pure 
copper anodes are being used, coating 
of the anodes and formation of a smut 
on plated parts as a result of bright 
dipping would indicate the presence of 
impurities in the solution. 

It is suggested that the solution be 
treated with activated carbon, at the 
rate of 4 lbs. per 100 gallons, and then 
filtered. This should be followed by 
electrolysis on dummy sheets until sat- 
isfactory deposits are produced. 


Buffing Small Parts 


Question: We have been restricted 
by our technical inspectors from using 
a canvas mitten type glove to protect 
the hands while machine buffing parts 
in preparation for electroplating. Our 
work is not conducive to jig or fixture 
usage in these buffing operations and 
time and cost are now excessive with- 
out glove utilization. It would be ap- 
preciated if you could recommend some 
solution to this problem that would be 
acceptable to our safety inspectors. 


D. L. 


Answer: If the parts to be buffed are 
not conducive to jigging and the use of 
canvas gloves is not permissible, the 
only other possible aid which might 
serve the purpose would be finger cots. 


Hot Spraying Lacquers 


Question: We have been hot spray- 
ing lacquers for over a year on a three 
shift basis and intermittently run into 
a problem of poor adhesion and dry 
spray. Operating temperatures are 160- 
170°F. and the films which accompany 
the above conditions are often brittle 
and lusterless. How can we eliminate 
or minimize this condition? 


L. V. 


Answer: From the description of 
your operating cycle, it appears that 
you are experiencing a decomposition 
of your lacquer material even prior to 
spraying. Temperatures above 160°F. 
seldom provide sufficient application 
advantage to warrant using them and 
frequently adversely affect the coating 
materials being applied. 
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excellent corrosion resistance. 


conversion coatings, 


“Fogging” 

Question: In the past we frequently 
experienced a “fogging” effect of some 
of our varnish and enamel work, which 
would disappear upon drying. Recently, 
a plating room was expanded into our 
spraying area and now much of the 
“fogging” remains even after drying. 
What might account for this condi- 
tion, and how might we correct it? 


S. L. 


Answer: “Fogging” or blooming 
which disappears after drying is caus- 
ed by excessive humidity in the sur- 
rounding atmosphere. On the other 
hand, when chemicals such as am- 
monia are also present with water va- 
por, the blooming may remain even 
after the varnish or enamel has dried. 
If the plating solutions, such as pyro- 
phosphate copper, beryllium oxide, ete., 
have a tendency to emit ammonia, or 
other bloom accelerators, eliminate 
these fumes or spray and dry the parts 
in another area. 


Conversion Coatings 


Question: We are a recent subscriber 
of yours and we would certainly appre- 
ciate any help you might give us on 
the following questions: 

1. We have recently disposed of our 
anodizing facilities and we are 
desirous to know what finishing 
materials are available on alu- 
minum that is not an electrolytic 
process. 

2. Along with our aluminum we are 
fabricating steel. A finish on steel 
by the name “chromite” has come 
to our attention on several occa- 

This finish is a_ bright 
chrome-like luster finish and we 
do not know whether it is plated 
or sprayed or dipped. 


sions. 


We are enjoying your publication. 
It is very informative. 


D. M. S. 


Answer: Protective finishes of the 


conversion coating types are available 


as a substitute for anodizing on alu- 
minum. Although many of these have 
they do 
not have the hardness of aluminum ox- 
ide. 
Chromate refer to 
which are avail- 
The chrome-like 


finishes usually 


able for many metals. 


coating to which you refer is probably 


bright dipped zinc or cadmium plate. 
On page 696 of the 1959 edition of 
the MetaL FINISHING GUIDEBOOK you 
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Ma 


will find a list of suppliers of these 
conversion coatings. 
Degreaser Operation 
Question: In our plant we do a great 


deal of cleaning with trichlorethylene. 
The degreasing equipment is exhausted 
and has the proper water control for 
precipitating the vapors. The machine 
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is a three stage unit, and has recently 
passed inspection by the supplier and 
the Labor Dept. 

Some of the help, including myself, 
have become oversensitive to trichlo- 
rethylene with the classical symptoms 
of dizziness, irritability, sleeplessness, 
numbness of extremities, muscle weak- 
ness. etc. This has been confirmed med- 
ically. Naturally, we are using other 
methods of cleaning and rotating the 
men as much as possible, but hope you 
can advise on the next course to be 
followed. 

Answer: Despite approval of venti- 
lation devices by the equipment manu- 
facturer and by the State Labor De- 
partment. it is very possible to operate 
a degreaser so that the exhaust system 
does not handle the fumes. 

The degreaser should be installed 
in a location where there are no strong 
drafts or cross-currents of air. In addi- 
tion, work should be removed from the 
machine at a rate sufficiently slow that 
the heavy solvent vapors are not drawn 
up and out, and the parts also remain 
in the vapor compartment until per- 
fectly dry. Any strong odor of solvent 
near the machine during operation 
would indicate that these precautions 
are not being followed, 


Nickel Bath Calculations 


Question: Can you tell me of a quick 
method of determining nickel sulfate 
and nickel chloride contents when | 
analyze my nickel solution for chloride 
and for metallic nickel? 

K. W. 

Answer: A convenient method is to 
change your nickel factor from metal- 
lie nickel to oz. gal. nickel sulfate by 
multiplying by 4.5. After the nickel 
chloride content is obtained by  titrat- 
ing with silver nitrate. as usual, 1.1 
times the nickel chloride is subtracted 
from the nickel sulfate figure to obtain 
actual nickel sulfate content, 


Carbonate in Silver Bath 

Question: We operate a silver plating 
bath which is very similar to that de- 
scribed on page 398 of the 1959 
Recently the 
bath was analyzed for K.COs, for the 
first time in several years, and was 
found to contain 25.1 oz./ gal. Can you 
tell us exactly what are the conse- 
quences of such a high carbonate con- 
tent? 


C. M. H. 


Answer: The literature always states 
that excess carbonates have a deleteri- 
ous effect, without going into more de- 
tail, and sometimes a reference will 
state that the deposits are slightly 
more grainy. However, our personal 
experience is that, from a_ practical 
standpoint, excess carbonates have no 
significant effect. 


Plugged Cylinder Perforations 


Question: We operate a high chlo- 
ride nickel bath with a lucite cylinder 
having holes. After about a month's 
service, the holes begin to plug up with 
dried salts. Because of the number of 
holes, it is a great consumer of time 
trying to poke out each individual hole. 

Could you give us any suggestions 
as to what solution we might place the 
cylinder in to dissolve these salts with- 
out attacking the lucite? We have tried 
several without success. 


A. 


Answer: Dissolving out dried salts 
from cylinder perforations is a slow 
process because the salt surface ex- 
posed to a solvent is very small. A long 
soak in an acidified hot water solution 
may be required, but the temperature 
should not be above 150° F. to avoid 
warping. 

When not in use, cylinders with small 
holes should be kept completely im- 
mersed in water to eliminate plugging. 


SCIENCE FOR ELECTRO- 
PLATERS 


(Continued from page 73) 


rived from coconut oil and cottonseed 
oil. This latter group is satisfactory for 
baking type lacquers (250°300°F.) 
when modified with thermosetting 
resins such as melamine or urea- 
formaldehyde resins. The unsaturated 


‘fatty acids obtained from soya and lin- 


seed oil are found to be satisfactory 
for preparing air drying resins. This 
form represents the most extensive use 
for the epoxy esters and is the least 
expensive method of modifying the 
epoxy resins, since the oils are rela- 
tively low in cost and the use of sol- 
vents is eliminated, 


Polyesters 


The development of polyester-fiber- 
glass laminates has introduced a pro- 
mising material for the plating room. 
Because it is not affected by most acids, 
substitution of this resinous laminate 
for steel tanks and/or ducts is increas- 
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ing steadily. It is especially adaptable, 
according to M. Nadel, for nickel, acid 
copper, silver, sulfate and fluoborate 
type zinc, and sulfate type chromium 
plating. Its use is not recommended for 
hot solutions of hydrofluoric acid, nit- 
rie acid, chromic acid, or alkaline 
cleaners, especially hot cleaning solu- 
tions. Tanks may be made by using a 
wooden mold, placing the fiberglass in 
the form and impregnating with the 
polyester resin. followed by a heat cure. 
Steel molds may also be used. A 2’ x 
2’ x 3’ tank weighs about 60 lbs. Rein- 
forcement of walls for extra strength 
is attained by vertical or horizontal 
steel ribs covered with polyester. 

The introduction of glass-reinforced 
polyester ducts for fume removal in 
the plating. pickling. and etching proc- 
esses served to eliminate a pronounced 
corrosion problem affecting tools and 
parts produced in the plating room. A 
pickling line. for example. included a 
35 percent straight nitric acid solution 
and nitric-hydrofluoric solution made 
up of 30 percent nitric acid and 2 per- 
cent hydrofluoric acid. The duct. sys- 
tem, it is reported, showed no signs of 
deterioration after 10 months opera- 
Another advantage cited is the 
little maintenance required and_ the 
ease with which sealing overcomes 
leakage of fumes. 

Polyester resins are generally pre- 


tion. 


pared by the reaction (esterification | 
between polyhydric alcohols and poly- 
basic acids, resulting in the formation 
of a linear molecule. If a dibasic acid 
or alcohol as one of the reactants is 
unsaturated. the polyester formed may 
be cross-linked by being dispersed in 
a reactive monomer such as styrene. 
The application of heat or the addition 
of a peroxide catalyst such as benzoyl] 
peroxide will cause the unsaturated 
polyester base and monomer to copoly- 
merize and form a thermoset material. 
The curing process is exothermic. The 
heat produced in this reaction aids in 
the curing time, providing a simple 
and rapid curing process. 

The  dihydric 
most commonly 


alcohols — (glycols) 
used for preparing 
polyester resins are ethylene glycol. 
HOCH.CH.OH (1.2 ethanediol). and 
propylene glycol, CH ,CHOHCH.OH 
(1,2 propanediol). The unsaturated di- 
basic acids include maleic acid and 
fumaric acid, which are geometric iso- 
mers possessing the formula HOOCCH 
—=CHCOOH. Saturated dibasic acids 
used include adipic acid, HOOC(CHe) , 
COOH, and phthalic anhydride. 
(COz) 0. 
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Patents 
RECENTLY GRANTED PATENTS 
IN THE METAL FINISHING FIELD 
PRINTED COPIES OF PATENTS are fur- 
nished by the Patent Office at 25 cents 


each. Address orders to the Commissioner 
of Patents, Washington 25, D. C. 


Aluminum Bath 


U.S. Patent 2.849.349, Aug. 26, 1958. 
K. Ziegel and H. LehmkuAl. 


A process for the electrolytic depo- 
sition of aluminum upon an electrical- 
ly conductive surface which comprises 
passing an electric current between an 
anode and said electrically conductive 
surface as a cathode through an elec- 
trolyte which consists essentially of a 
homogeneous melt of a true organic 
compound of aluminum of the general 
formula AIR(R’). in which R is an 
alkyl group and R’ is a substituent se- 
lected from the group consisting of 
alkyl. hydrogen and halogen, in com- 
bination with a complex compound of 
such aluminum compound AIR(R’). 
with a compound of the formula MeR’ 
in which Me is selected from the group 
consisting of alkali metals and quarter- 
nary ammonium radicals and R’ has 
the same significance as above. said 
complex compound being of the formu- 
Ja MeR’AIR(R’)5 in which Me. R and 
R’ have the same significance as above. 
the quantity of said organic compound 
of aluminum of the formula AIR(R’).» 
in said homogeneous melt being in ex- 
cess of that contained in said complex 
compound of the formula MeR’AIR 
CR) 


Brighteners 
U.S. Patent 2.819.352. Aug. 26, 1958. 
A, Kirstahler, W. Strauss and W. D. 
Willmund, assignors to Dehydag, Deut- 

sche Hydrierwerke G. m. b. 

An electroplating bath for producing 
bright electrodeposits of metals select- 
ed from the group consisting of copper, 
zinc. cadmium, nickel, silver, bronze 
and brass. comprising an aqueous so- 
lution of an inorganic salt of the metal 
to be electrodeposited and, as a bright- 
ener. an organic sulfonic acid com- 
pound having the general formula 


Ri—S—R,—S0O;X), 


wherein R is selected from the group 
consisting of straight-chain and cyclic 
organic radicals comprising at least two 
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carbon atoms linked exclusively to 
atoms selected from the group consist- 
ing of oxygen, nitrogen and_ sulfur, 
each of said carbon atoms being linked 
to an —S—R,—SO3X group, R; is a 
bivalent lower aliphatic radical, X is 
selected from the group consisting of 
hydrogen, alkali metal and ammonium, 
and n is an integer equal to the num- 
ber of said carbon atoms in the radical 


> 
Bright Nickel Plating 


U.S. Patent 2,849,353. Aug. 26, 1958. 
O. Kardos, Hanson-V an 
Winkle-Munning Co. 


assignor to 


A process for producing bright nickel 
deposits which comprises electrode- 
positing nickel from an aqueous acidic 
solution of at least one nickel salt in 
which there about 
0.05 to about 1.5 grams per liter of 2- 
butene. 


about 75 grams per liter of a water- 


is dissolved from 
I-diol and from about 1 to 


soluble sulfo-oxygen compound selected 
from the group consisting of mononu- 
clear and binuclear aromatic sulfonic 
sulfonic acids 
sulfinic 
alkali metal, ammonium, magnesium 
and_ nickel salts of 
mononuclear aromatic 


acids. heterocyclic 


mononuclear aromatic acids, 


said acids, and 
sulfonamides 
and imides. 


Anti-Slaking Buffing 
Compositions 
U.S. Patent 2,850,309. Sept. 2. 1958. 
W. L. Riegler and J. N. Dybalski, as- 


signors to Armour and Co. 


A lime bufling composition consist- 
ing of about 77°. by weight of Vienna 
lime. 14°, stearic acid, 6° acidless 
tallow, and 3°. of N-tallow-N.N’.N’- 
tris( hydroxyethyl) trimethylene dia - 
mine. 


Conversion Coatings 


U.S. Patent 2,850,415. Sept. 2, 1958. 
J. R. Harrison, assignor to FE. 1. du 
Pont de Nemours and Co. 


The method of imparting corrosion 
resistance to and improving the dye- 
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receptive properties of a metal selected 
from the group consisting of ferrous 
metals and zine which comprises se- 
quentially contacting said metal with 
an aqueous solution of a metallic fer- 
rate at a temperature no greater than 
about 50° C. and then with an aqueous 
solution containing about by 
weight of a member of the group con- 
sisting of silicates. dichromates and 
mixtures thereof with each other at a 
temperature not above about 140° C. 


Oxalate Coatings 


U.S. Patent 2.850.417. Sept. 2. 1958. 
H. A. H. Jenkins and D. B. Freeman. 


assignors to Parker Rust Proof Co. 


A composition for forming oxalate 
coatings on metallic surfaces compris- 
ing an aqueous solution consisting es- 
sentially of oxalic acid. about 0.2 to 10 
grams/liter of the chlorate ion. and 
an amount sufficient to produce an in- 
crease in coating formation of at least 
one organic nitro compound selected 
from the group consisting of meta- 
nitrobenzene sulphonic acid, 2-nitro- 
phenol |-sulphonie acid, alkali metal 
salts thereof. para-nitrophenol and _ni- 
troguanidine. 


Phosphating Process 
U.S. Patent 2.850.418. Sept. 2, 1958. 
G. F. Otto and F. P. Heller, assignors 
to Amchem Products. Ine. 


\ metal coating bath consisting es- 
sentially of an aqueous acid phosphate 
solution capable of producing a erys- 
talline phosphate coating on the sur- 
face of the metal, said bath having 
emulsified therein, as an addition agent, 
from 0.10 to 5%, 
the conventional 


(weight volume on 
grams, ce. ba- 
sis) of a saturated straight-chain fatty 
acid having at least 12 carbon atoms. 


Method of Passivating Silver 
U.S. Patent 2.850.419. Sept. 2, 1958. 
J. L. Melse and P. B. Eindhoven, as- 


signors to North American Philips Co., 


Ine. 


\ method of passivating silver com- 
prising the steps. contacting a silver 
article with an aqueous solution of an 
oxygen compound of hexavalent chro- 
mium in an amount greater than about 
2 grams per liter and a water-soluble 
complex silver ion forming compound 
in an amount greater than about | 
gram per liter, and adjusting the rela- 
tionship of the pH and free silver ion 
concentration of said solution while in 
contact with said silver article to a 
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point to the right of the line AB in the 
accompanying graph. 


Immersion Cadmium on 
Aluminum 


U.S. Patent 2,850,441. Sept, 2, 1958. 
J. L. Greene and J. C. Holzwarth, as- 
signors to General Motors Corp. 


A method of forming an aluminum 
bearing having a thin overlay of elec- 
trodeposited babbit thereon which com- 
prises plating a thin adherent coating 
of cadmium on the aluminum by im- 
mersing the aluminum in an aqueous 
solution consisting essentially of 37 
grams per liter CdCly.24H.O and 40 
milliliters per liter concentrated hydro- 
chloric acid to deposit adherent cad- 
mium without use of electroplating cur- 
rent and then electrodepositing the 
habbit overlay on the cadmium. 


Plating Machine 


U.S. Patent 2.851.044, Sept. 9, 1958. 
J. V. Davis, assignor to The Udylite 
Corp. 

In a machine having a liquid-treat- 
ing station for treating work supported 
upon work-carriers, a generally hori- 
zontally disposed track adapted to sup- 
port the work-carriers, said track com- 
prising three discrete, longitudinally 
alignable track sections, means for 
moving one of said track sections gen- 
erally vertically, means for moving an- 
other one of said track sections gener- 
ally vertically and independently of 
the vertical motion of said one track 
section, means including said one track 
section for moving the remaining one 
of said track sections generally ver- 
tically, and means including said other 
track section for moving said remain- 
ing one of said track sections generally 
vertically. 


Electrostatic Spraying 
U.S. Patent 2,851,307. Sept. 9, 1958. 
J. Sedlacsik, assignor to lonic Electro- 
static Corp. 
An aero-electrostatic atomizing ap- 
paratus adapted to be attached to a 
spray gun, 


Electrodeposited Mold 
U.S. Patent 2,851,331. Sept. 9, 1958. 
R. Miller, assignor to Ideal Toy 
Corp. 


copper-bronze mold for use in 
plastisol molding, said mold having an 
inner copper shell and an outer bronze 
shell integrally electro-deposited — on 
said inner copper shell, the thickness 


of said outer bronze shell being a ma- 
jor part of the total thickness of said 
shell, the heat conductivity of said cop- 
per-bronze mold being substantially 
equal to the heat conductivity of cop- 
per, the thickness of said copper shell 
being substantially 0.01 inch, the thick- 
ness of said bronze shell being substan- 
tially 0.125 inch, said bronze shell con- 
sisting substantially by weight of 88°% 
of copper and 127 of tin. 


Pearlescent Type Coating 
Composition 
U.S. Patent 2.851.370. Sept. 9, 1958. 
R. E. Blank, assignor to The Sherwin- 
Williams Co. 


A pearlescent coating composition 
comprising a water-insoluble film-form- 
ing lacquer and mica having a particle 
size ranging from | to 100 microns, in 
which composition the pearlescent pig- 
ment to binder ratio by weight is from 
about 3:1 to about 7:1. 


Pigmented Lacquers 
U.S. Patent 2,851,371. Sept. 9, 1958. 
B. T. Stephens, assignor to Pittsburgh 
Plate Glass Co. 


A lacquer composition consisting es- 
sentially of nitrocellulose, a solvent 
therefor, at least one phthalocyanine 
pigment, and from about 0.2 percent to 
about 7.0 percent by weight of benzyl 
cellulose, based on the total weight of 
the composition, said composition be- 
ing characterized by its non-flocculat- 
ing and non-striating properties after 
preparation and after extended periods 
of storage. 


Ductile Chromizing 


U. S. Patent 2,851,375. Sept. 9, 1958. 
G. A. Samuel, assignor to Metal Dif- 
fusions, Inc. 


The method of producing a ductile 
chromium layer on steel, which com- 
prises placing the steel in a closed re- 
tort and in contact with a chromizing 
composition comprising a source of 
chromium, and a chromizing catalyst 
which, at elevated temperature, decom- 
poses and liberates hydrogen and a 
halogen, heating the contents of the re- 
tort to a temperature of 1550° to 1650° 
I’. and holding the contents of the re- 
tort at that temperature range for at 
least two hours and thus decarburizing 
the steel, and then heating the contents 
of the retort to a temperature of 1650° 
to 2300° F. and diffusing chromium 
into the steel through the decarburized 
surface. 


METAL FINISHING, 


Conducting Silver Ink 


U. S. Patent 2,851,380. Sept. 9, 1958. 
W. L. Berlinghof, Jr., assignor to 
Woodmont Products, Inc. 


A printed circuit consisting of a 
base member, at least one line printed 
on said base member, said lines consist- 
ing essentially of finely divided silver 
and triallyl cyanurate polyester resin, 
there being from 214 to 6 parts by 
weight of finely divided silver per 1 
part of triallyl cyanurate polyester 
resin, and a coating of tin, lead, silver 
solder on at least one of said printed 
lines, all of said solder adhering to the 
printed lines tenaciously and reliably 
for reliably making electrical connec- 
tions. 


Chromate Conversion Coating 


U. S. Patent 2.851,385. Sept. 9, 1958. 
F. P. Spruance, Jr. and N. J. Newhard, 


Jr., assignors to Amchem Products, Inc. 


In the art of producing a chromate 
conversion coating on surfaces of alum- 
inum and alloys thereof in which alum- 
inum is the predominant ingredient by 
treating the surface with an aqueous 
acid bath of the type which consists es- 
sentially of hexavalent chromium and 
fluorine in proportions capable of pro- 
ducing such a coating; the method 
which comprises including in the bath, 
as an addition agent, metal ions from 
the group consisting of zirconium, ti- 
tanium and stannic tin in a quantity 
sufficient to enhance the corrosion re- 
sistance of the coated surface and then 
treating the surface with such bath. 


Air-dry Organic Coating 


U.S. Patent 2,851,430. Sept. 9, 1958. 
K. B. Niles, assignor to Northrop Air- 
craft, Inc. 


A fast air-drying film-forming com- 
position of matter containing an oil- 
modified phthalate alkyd resin, an oil- 
modified styrenated phthalate alkyd 
resin, a drier, and a volatile aromatic 
hydrocarbon solvent, a film of said 
composition quickly air-drying to pro- 
duce a non-tacky film. 


Chromate Conversion Coating 


U.S. Patent 2.851,386. Sept. 9, 1958. 
H. J. Hartman, assignor to Allied Re- 
search Products, Ine. 


A method of treating zine and zine 
alloy mill-galvanized sheets to produce 
thereon a clear protective coating 
which comprises subjecting the same 
to an aqueous acidic solution compris- 
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ing water, at least one chromic com- 
pound selected from the group consist- 
ing of chromic acid and water soluble 
salts thereof, at least one boric com- 
pound selected from the group consist- 
ing of boric acid and water soluble 
salts thereof, at least one alkali metal 
salt and fluosilicic acid and an acid of 
sufficient strength and in_ sufficient 
amount to adjust the pH of the result- 
ing solution to between about 0.8 to 4. 


Phosphate Coating 


U.S. Patent 2.854.369. Sept. 30, 1958. 
M. Kronstein, assignor to Oakite Prod- 
ucts, Inc. 


A phosphate coating composition 
consisting essentially of water and a 
phosphate in an amount sufficient for 
coating strength containing an acceler- 
ating agent consisting essentially of an 
effective amount of at least one sub- 
stance selected from the group consist- 
ing of formamide and alkyl-substitut- 
ed formamides and at least one metal 
compound selected from the group con- 
sisting of vanadic acid, tungstic acid 
and molybdic acid and their anhy- 
drides and salts, the substance being 
present in an amount sufficient to solu- 
bilize said metal compound. 


Paint Measuring Devices 
U.S. Patent 2.851.780, Sept. 16, 1958. 
N. Grubelic. 

In combination, a base, a post fixed 
thereto, a slider slidably mounted on 
said post, a rod slidably mounted on 
said slider. level indicating means hav- 
ing a portion connected to the upper 
end of said rod and being spaced par- 
allel thereto and projecting down- 
wardly, means to retain said rod in 
equally spaced vertical positions rela- 
tive to said slider, a screw rotatably 
mounted on said base, a nut engaging 
said screw and slidably relative to said 
base, a bell crank pivoted to the base 
and having an arm engaging said nut, 
and another arm engaging said slider. 


Corrosion Preventive 
U.S. Patent 2,852,396. Sept. 16, 1958. 
W. P. Kinneman, Jr., assignor to The 
Standard Oil Co. 

A slushing oil for the protection of 
steel articles consisting essentially of 
860 parts by weight of an unrefined 
hydrocarbon oil having a viscosity of 
110 SUS at 100° F.. 10 parts by weight 
of micro-crystalline wax, 1 part by 
weight of silica aerogel, 1 part by 
weight powdered copper metal, and 2 
parts by weight stearic acid. 
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Organic Coating Composition 
U.S. Patent 2,852,403. Sept. 16, 1958. 
L. L. Yaeger, assignor to American 

Motors Corp. 

A coating composition consisting es- 
sentially of a cellulose mixed ester of 
aliphatic acids having from 1—5 car- 
bon atoms, said cellulose mixed ester 
having hydroxyl content of between 
0.1 percent and 1.8 percent, as solute, 
and the solvent composition therefor, 
said solvent composition consisting es- 
sentially of from one to 75 percent of 
a solvent selected from the group con- 
sisting of aliphatic ketones and esters, 
toluene and nitro-aliphatic substances 
other than nitro-methane having a boil- 
ing range below 120° C.; 2 to 75 per- 
cent of a solvent selected from the class 
consisting of nitromethane, aliphatic 
alcohol and lactates having less than 6 
carbon atoms: and 14 to 97 percent of 
a substance selected from the group 
consisting of diacetone alcohol, lactates 
having from 5 to 10 carbon atoms, 
glycol ethers. and glycol esters. 


Drier Accelerators 


U.S. Patent 2.852.405. Sept. 16, 1958. 
R. R. Myers and A. C. Zettlemoyer, 


assignors to The Harshaw Chemical Co. 


A drier composition comprising as 
a primary drier a soap of a metal 
selected from the group consisting of 
iron, lead, and manganese, and as a 
drying accelerator an aromatic tertiary 
amine selected from the group con- 
sisting of Schiffs base compounds se- 
lected from the group consisting of 
salicylal and disalicylal lower alkyl 
amines and diamines and the ortho- 
phenylene diamine derivatives thereof. 


Hot Dip Galvanizing 
U.S. Patent 2.852.410, Sept. 16, 1958. 
R. H. Brewer, assignor to Republic 
Steel Corp. 


In a method of hot dip galvanizing. 
the improvement which comprises 
using supports formed of titanium so 
that said supports may be moved re- 
peatedly through the cycle without 
being attacked substantially by the 
sulfuric acid or by the molten zinc, 
and substantially without picking up 
zine on one cycle and carrying it over 
into the pickle tank on the succeeding 
cycle. 


Organic Coating 


U.S. Patent 2.852.411. Sept. 16. 1958. 
J. Rinse, assignor to J]. W. Ayers & Co. 


A process for forming solid alu- 
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minum diacylates in the form of coat- 
ings which comprise applying a true 
aluminum triacylate of an unsaturated 
fatty acid of 18 carbon atoms in liquid 
form together with an aliphatic hy- 
droxyl compound having at least 10 
carbon atoms, on the surface to be 
coated, and heating and reacting the 
acylate at a high temperature with the 
hydroxyl compound thereby causing 
hardening of the coating both by a 
double decomposition reaction between 
the triacylate and the glycol and by 
oxidation and polymerization involv- 
ing double bond reaction of the un- 
saturated fatty acid radicals present. 


Ultrasonic Degreasing Machine 
U.S. Patent 2.852.417. Sept. 16, 1958. 
T. J. Kearney, assignor to Detrex Corp. 


A method of treating a work object 
comprising transporting said work 
object to a spray zone, spraying the 
work object in said spray zone with a 
chlorinated hydrocarbon liquid, remov- 
ing said work object from the spray 
zone, providing piezoelectrical means 
to generate ultrasonic vibrations in a 
bath of a dielectric chlorinated hydro- 
carbon liquid at a second zone within 
said liquid out of direct mechanical 
contact with said means, and immers- 
ing the work object in said bath of 
dielectric chlorinated hydrocarbon 
liquid at said second zone and subject- 
ing said object to said ultrasonic vibra- 
tions. 


Bright Nickel 
U.S. Patent 2.852.449, Sept. 16, 1958. 
D.H. Becking and H. Brown, assignors 
to The Udylite Research Corp. 

A bath for electrodepositing bright. 
ductile nickel plate which comprises an 
aqueous acidic solution containing at 
least one electrolyte selected from the 
group consisting of nickel sulfate. 
nickel chloride, nickel fluoborate and 
nickel sulfamate, and having dissolved 
therein about 0.1 gram /liter to satu- 
ration of at least one organic sulfon- 
compound selected from the class con- 
sisting of benzene. biphenyl and naph- 
thalene sulfonic acids, sulfonamides 
and sulfonimides and the mixed phenyl, 
biphenyl and naphthyl sulfonamides 
and the mono-. di-, tri-, and tetra-sul- 
fonimides thereof. and dibenzene sul- 
fonimides and the halogen, methyl. and 
aldehydo derivatives of said sulfonic 
acids, sulfonamides and sulfonimides. 
and beta unsaturated alkene and alkyne 
sulfonic acids having 4-2 carbon atoms, 
and about 0.002 to about 0.5 gram 
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iter of a compound selected from the 
group consisting of vinyl substituted 
m-dioxane. di-vinyl substituted 
bi(m-dioxane), and derivatives there- 
of. in which derivatives the m-dioxane 
ring is substituted with a radical se- 
lected from the group consisting of 
chloro, methoxy, 
ethoxy and hydroxy-ethoxy radicals, 


bromo, hydroxy, 


Copper Plating Process 


U.S. Patent 2.852.450. Sept. 16, 1958. 
E. H. Mundell, assignor to R. R. 
Donnelley & Sons Co. 


A method of copper plating which 
comprises immersing an article to be 
plated in an electrolyte containing a 
dissolved copper salt, establishing an 
electric circuit through said article as 
a cathode and througa an_ insoluble 
anode consisting of 94°, copper, 
tin and 3‘, antimony. and replenishing 
the copper as it is plated out of the 
electrolyte. 


Organic Coating 
U.S. Patent 2.852.476. Sept. 16, 1958. 
L. O. Cummings, assignor to Pitts- 
burgh Plate Glass Co, 


\ water-dispersed coating Composi- 
tion comprising from 20 per cent to 70 
per cent by weight of an amine salt of 
an oil modified alkyd resin having an 
acid value of about 50 to 70. from 10 
per cent to 70 per cent by weight of a 
resin, 
and from LO per cent to 70 per cent by 


water-soluble —amine-aldehyde 


weight, based on the polymeric solids 
content. of a synthetic polymeric latex 
selected from the group consisting of 
polystyrene latex. polyvinyl chloride 
latex. 
latex and an acrylic resin latex, 


butadiene-styrene copolymer 


Spray Washer 
U.S, Patent 2.853.048. Sept. 23, 1958. 
R.A. Whitheck, assignor to Pennsalt 
Chemicals Corp. 

In a spray apparatus, a tunnel, spray 
units distributed along the interior of 
the tunnel and conveyor means in the 
tunnel to convey articles therethrough 
and past the spray units. 


Chemical Polishing Aluminum 
U.S. Patent 2.853.409, Sept. 23, 1958. 
W. Helling. H. Neunzig and W. Nies, 
Vereinigte Aluminum- 


Werke 


In a method of forming a_ stable, 


assignors to 


glossy surface on a body of a sub- 
stance belonging to the group consist- 
ing of aluminum and aluminum alloys 


80 


essentially consisting of aluminum and 
up to 3% magnesium, up to 1% sili- 
con and up to 0.067 iron, the steps of 
heating said body at a temperature as 
close as possible to the solidus tempera- 
ture of said body but sufficiently below 
the same to prevent melting of any 
portion of said body and until re- 
crystallization of said body, whereby 
the surface properties of said body are 
changed so that the surface is better 
adapted for high-glosss polishing; and 
polishing the surface of said body, 
thereby forming a stable, glossy sur- 
face thereon. 


ABSTRACTS 


Embrittlement in Bright Nickel 
Coatings 


By K. H. Hartung: Metallwarenind. 
und Galvanotechnik, 49, No. 2, 42. 


Numerous tests have been developed 
for studying the adhesion, ductility, ete. 
These methods were studied by the 
author and it was found that all the ex- 
isting procedures were either too com- 
plicated or else did not allow any clear 
connection to be recognized. A_ par- 
ticular drawback found was that clear 
cul, reproducible measured values were 
seldom obtained. 

For this reason, for the examination 
and study of bright nickel coatings, a 
test apparatus was developed which is 
fully illustrated and described in the 
text. Briefly, the test equipment con- 
sists of preparing a 0.5 mm. thick, cold- 
rolled steel test strip of the size of a 
Hull cell plate. A 50 micron thick nickel 
coating is applied under standardized 
conditions of temperature, current den- 
sity, filtration, and agitation. The bath 
composition, brightening action, and 
current efficiency should be checked, 
preferably, at the same time. 

These nickel-plated test’ parts are 
then bent in a special bend-test  ap- 
paratus over an edge with a defined 
bend radius. Observation is made when 
the first local parting of the nickel 
coating occurs. by means of a binocu- 
lar lens with a suitable magnification 
(about LO times). The total bend angle 
up to the first cracking can be read on 
a scale and this can serve to character- 
ize the quality of the coating. The 
bending is conducted slowly and uni- 
formly. 

By means of this test, a clear differ- 
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entiation was made of various types of 
bright nickel baths. It is also possible 
to ascertain separately the influence 
of higher chloride contents, varying 
brightening agent concentration and 
greater amounts of impurity. Charac- 
teristic bend angles found were be- 
tween 30° (bad) and 75° (good). This 
test apparatus was employed for the 
regular operational control of a large 
bright nickel plant, comprising two 
large automatic plating installations, 
four larger stationary units and four 
various types of plating barrels. With 
this supervision, it could definitely be 
if the salt concentration had 
changed or greater bath contamina- 
tion had occurred. The test, up to now, 
has appeared to give more sensitive in- 
dications than the Hull cell. 


seen 


Industrial Applications of 
Silver Plating 


H. W. Dettner: Metall (Germany. 
12. No. 6, 520. 


The application of plated silver for 
decorative purposes, is quite well 
known. Silver and gold deposits how- 
ever. are also being used to an ever- 
increasing extent for technical appli- 
cations. particularly in the electrical 
and electronic industries, The applica- 
tion of such relatively costly metals is 
based on their special characteristics. 
which are necessary for these applica- 
tions and cannot be provided by the 
more common, cheaper metals. 

One of the chief characteristics of 
silver in out- 
standing electrical conductivity. and 
this is utilized in many conducting and 
switching parts in the electrotechnical 
industries, particularly for the more 
sensitive apparatus. The electrical con- 
ductivity is better than that of any 
other known metal: similar character- 
istics are possessed by silver as regards 
the thermal conductivity. 

As the noble metals. including silver. 
are located hydrogen in the 
e.m.f. series, they normally are not at- 
tacked by acids, except oxidizing acid 
Because of its 
price as compared with other metals. 
silver. particularly. has achieved fairly 
considerable usage as container lin- 
ings in the chemical and food indus- 
tries: in some cases, vessels of massive 


this connection is_ its 


below 


solutions. reasonable 


silver are also used. 

Silver suffers from the drawback of 
discoloration resulting from attack by 
atmosphere hydrogen sulfide. However. 
for decorative and electronic applica- 
tions. a thin rhodium deposit will sup- 
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press this. More recently. an electrolytic 
surface treatment has been developed 
which renders the silver immune to this 
discoloration. The treatment process 
consists of a cataphoric deposition of a 
thin. transparent beryllium oxide film 
on the surface of the silver. Tests have 
shown that silver which has been 
“passivated” in this manner remains 
unchanged as regards surface bril- 
liance, after more than 16 hours ex- 
posure to a moist atmosphere, contain- 
ing about 3.5° hydrogen sulfide. 
Under the same exposure conditions, 
an unprotected silver surface has al- 
ready turned a brown color, after five 
minutes exposure. 

Parts for silver plating are carefully 
cleaned in the usual manner; parts of 
lead. iron. zine, and tin should be 
given a preplate of copper or brass. 
before silvering, followed by a strike in 
a silver bath with a low metal and a 
high cyanide content. 

Silver deposits for these applications 
are usually more than 10 microns thick. 
For electrical contacts. coating thick- 
nesses of more than 50 microns are 
recommended. With silver-plated coat- 
ings of 80 microns thickness, more than 
2,000 switching cycles have been ob- 
tained. without damage to the plate. 
Modern silver baths can be operated 
with current densities of from 0.5 to 
1.5 amp. dm.* Coating thicknesses of 
up to 57 microns an hour can be ob- 
tained. under these conditions. 


New Methods for Surface 
Brilliance Measurement 


H. D. Schulz-Methke. Metall (Ger- 
many). 12, No. 6, 526. 


Investigations conducted on the con- 
ception of surface “brilliance” and the 
methods for its reproducible measure- 
ment have shown that it is not possible 
to use the intensity of the specular 
light that is reflected from a surface, 
as the sole factor for the designation 
of the surface brilliance. 

Besides the intensity of the specular 
reflection, there is always a more or 
less definite portion of the diffuse re- 
flection included in the characteriza- 
tion of the brilliance. If for example. 
the brilliance of a bright metal surface 
is compared by eye with that of a 
polished glass plate placed on a black 
underground, it is found difficult to 
judge which surface the 
greater brilliance. 

According to the technical literature. 
the answer to the decisive question of 
an absolute brilliance measurement 


possesses 
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can only be rendered in terms implying 
that the surface brilliance should be 
established by at least two measured 
criteria. Similar considerations arise 
with the definition of the color of an 
object. With brilliance, one of the 
measurements is the intensity of the 
specular, reflected light, designated as 
the reflective power. The second meas- 
urement gives an estimation of the 
sharpness with which the contours of 
an object, are rendered by the surface. 
This is designated as the pictured 
sharpness or inversely, as the matness. 

These postulations have been de- 
veloped to their logical conclusion and, 
on the basis of the findings obtained. 
a new-type of brilliance measurement 
apparatus was developed. A particular- 
ly valuable feature of this new equip- 
ment is that all apparatus of this type 
give the same brilliance measurements 
with a given test surface, i.e. the meas- 
ured results are fully reproducible, The 
apparatus, which is fully described in 
the text, consists of a source of il- 
lumination, together with a combina- 
tion of lenses and iris diaphragms, in 
tubes. Parallel light rays are arranged 
to fall on the test surface. The il- 
luminated test surface is elliptical. The 
light reflected from the surface passes 
through the other tube of the ap- 
paratus. A selenium photocell together 
with a galvanometer. performs the ac- 
tual measurement. Measurements con- 
ducted on various surfaces are then 
discussed, such as a silvered mirror 
surface, black. gold, and undyed an- 
odized aluminum, polished aluminum 
and lacquered enamel. 


Possibilities of Boehmite Coatings 
on Aluminum for Practical 
Applications 

D. Altenpohl, Metall (Germany), 12. 
No. 6, 503, 


Boehmite coatings are formed by re- 
action between aluminum and water at 
temperatures above 75°C. These coat- 
ings show a higher resistance towards 
corrosion than the natural oxide coat- 
ing. 

It was found that. to obtain coatings 
of a good stability and uniform appear- 
ance, a pre-pickle should be given be- 
fore the coating stage. After pickling. 
the metal should be thoroughly rinsed. 
first in tap water and then in soft water. 
at a temperature below 40°C., so that 
there is no undesired formation of 
oxyhydrates in the rinse. After removal 
from the last rinse, the part should not 
be allowed to stand in air for more 
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than a few hours before the Boehmite 
coating stage. to avoid spotting-out. 
However. the parts can be left for a 
prolonged time in the last rinse (cold, 
soft water). The following pickling 
processes are recommended. 


For mixed acid pickling, about 40 g. 
sodium fluoride are added to a liter of 
25‘, HNOs. The dip time is 30-40 
seconds at room temperature. followed 
by a rinse in tap water and then in 
soft water, Pickling can be conducted 
by dipping for 2 minutes in 5° caustic 
soda solution, at room temperature. 
This is followed by a rinse in tap 
water. Then a 30 second dip is given 
in HNO, at room temperature. 
The parts are rinsed in tap water and 
subsequently in soft water. 

The following procedures are recom- 
mended for the coating process. 

A. Boiling in completely soft water, 
for 15 minutes up to a maximum of 
20 hours. 

B. Treatment in steam. at 110- 
160°C.. for 2 minutes up to a maxi- 
mum of 10 hours. 

C. Boiling in 0.1 N. ammonia or tri- 
ethanolamine solution. With this treat- 
ment and with increasing treatment 
time. the thickness and corrosion re- 
sistance of the coatings obtained in an 
alkaline medium increase more rapid- 
ly than those obtained in boiling dis- 
tilled water. without addition. 

The coatings protect aluminum and 
its alloys to a considerable extent from 
the mild The 


thickness and resistance of the coating, 


action of corrosives. 


are influenced. to a great extent, by 
the treatment time and the purity of 
the water. It has been found that cer- 


tain impurities in water are harmful to 
the formation of coatings with a good 
corrosion resistance, particularly small 
traces of sulfuric acid or silicic acid. 
The silicic acid content should be less 
than | mg. |. and, preferably, below 
0.2 mg. |. Treatment with pure boil- 


ing water is particularly suitable for 
the handling of cooking utensils. as a 


relatively good polish is retained and 
quite good corrosion-resistant coatings 
are obtained. 

This investigation showed that the 
most resistant Boehmite coatings were 
obtained by treatment with superheated 
steam or with full-soft water. Additions 
of ammonia or triethanolamine ac- 
celerate the coating formation: the 
coating is then formed with a milky 
appearance. It is relatively easy to plan 
a layout. using an ion exchange ap- 
paratus to treat the water. 
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Automatic Processing Conveyor 
Crown Rheostat & Supply Co., Dept. 
VF, 1965 Pratt Ave. Elk Grove Vil- 
lage, Ill. 


The new M-P (Multi-Purpose) con- 
veyor can carry on several process 
jobs simultaneously. Tested in actual 
production for two years, it has low- 
ered production costs considerably by 
eliminating down time for change- 
overs and increasing the speed and 
scope of processing in plating, anodiz- 
ing. painting, phosphating and rubber 
dipping operations, The machines are 
built to individual plant requirements 
and almost all machines include these 
cost cutting features: 

Each carrier can be set for one of 
several cycles by automatic program- 
ming or manual settings on a control 
board. 

One machine can plate two or three 
different metals. 

Horizontal and oblique barrels and 
even racks can operate on the same 
machine, 

Rack and barrel work can be plated 
at two different voltages on one ma- 
chine. 

Work can be plated at four different 
thicknesses at the same time. 

Parts can vary from 14 inch to 40 
feet in length. 

Weight of work per station from ten 
to three thousand pounds, 

Lifts from 12 inches or even less up 
to 12 feet. 

Rotation, tilting. or auxiliary motion 
during transfer. 
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Recent Developments 
NEW METHODS, MATERIALS AND EQUIPMENT ~ 
FOR THE METAL FINISHING INDUSTRIES 


24K Acid Bright Gold 


Technic, Inc., Dept. MF, P.O. Box 
965, Providence, R. 1. 


Orosene 999, claimed to be the first 
21K acid bright gold ever available, is 
an entirely new gold complex that pro- 
duces hard ductile mirror-bright elec- 
troplates in either tank or barrel plat- 
ing. The unusual quality of hardness 
with ductility is accomplished by pre- 
ferred orientation of the gold micro 
crystals and crystal lattice. The product 
contains no silver, antimony, or sulphur 
compounds, and has exceptional tarnish 
resistance, It is also claimed that, in 
barrel plating. it offers greater throwing 
power and leveling than has ever before 
been possible. Control is extremely 
simple, requiring only one addition 


agent. 


Rinse Aid 


Enthone, Inc., Dept. MF, 442 Elm 
St.. New Haven, Conn. 


Entek 45, a liquid additive to hot 
water rinses causes rinse water to shed 
rapidly from the metal surface, result- 
ing in faster drying and elimination of 
“water spots” and stains. At the same 
time, it leaves a strongly adsorbed, in- 
visible film on the metal surface which 
protects it from tarnishing and corro- 
sion for months, 

The material may be used effectively 
after plating, pickling. or chemical 
processing of any kind. It promotes 
spot-free drying of all metals including 
aluminum. silver, 
brass, copper and its alloys, zinc, cad- 
mium, nickel, chromium, tin, and lead. 
Tarnish and 
tropical humidity tests of up to 100 
hours duration is produced on copper, 
brass and cadmium with somewhat 
lower protection being imparted to 
other metals, it is claimed. 


steel, magnesium, 


corrosion resistance to 


Only one pint is required per LOO 
gallons of rinse water. The new product 
is stated to be ideal for economical pre- 
vention of tarnishing and corrosion of 
metals during storage in humid _at- 
mospheres. It is also excellent for pro- 
tection of plated parts having internal, 
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unplated areas such as plated steel tub- 
ing. In many cases, it has reduced or 
eliminated spotting out of plated coat- 
ings in storage. The film does not in- 
terfere with subsequent application of 
most paints and enamels. 


Portable Filter 


Industrial Filter & Pump Mfg. Co., 
Dept. MF, 5900 W. Ogden Ave., Chi- 
cago 50, Ill. 


A low-cost. portable plating solution 
filter which can be moved from one 
electroplating tank to another, the 
Type 118 filter is mounted on rubber 
tired wheels and is designed to provide 
600 gph flow capacity and up to 20 sq. 
ft. of filtration area. Because it is con- 
nected directly to plating tank, the unit 
can eliminate piping and valves _be- 
tween tanks, and the need for separate 
filter stations throughout the plant. 

Weighing less than 125 Ibs. empty 
and 140 Ibs, full. the filter requires only 
3 sq. ft. of floor area. A counterbal- 
anced design offers four point support 
for rigid work stability. 

Ease of cleaning and quick change- 
over from one solution to another are 
permitted by a quick-opening cover 
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makes everything 
for 
nickel plating 


Get it all from H-VW-M! Here, at one dependable source, 
is a complete line of processes, chemicals, equipment and 
supplies ... plus expert engineering assistance. 

In chemicals and supplies, here are a few examples of what 
H-VW-M offers ... 

H-VW-M Nickel-Lume and Levelume. These exclusive bright 
nickel processes combine finish brightness with exceptional 
ductility, high corrosion protection, economical operation. 
Nickel-Lume is recommended for still tanks, conveyors or 
barrels; Levelume for baths with air agitation and high- 
density currents. 

H-VW-M Nickel Sulfamate Bath. 75° faster than conven- 
tional baths—plates up to 0.007” per hour, by operating at 
current densities as high as 140 asf. Produces a hard, 
ductile deposit. Process can be operated successfully with 
or without nickel chloride. 

H-VW-M Nickel Sulphate and Nickel Chloride. For dull or 
high-speed bright plating solutions. Laboratory-tested by 
H-VW-M to assure consistent high quality. Free from 
organic and inorganic impurities. 

H-VW-M Nickel Anodes. A full line, including all standard 
and many specialized shapes. New Lo-Sludge Anodes are 
used as auxiliary anodes for smooth, heavy deposition on 
surfaces with recessed contours. Special alloy corrodes 
evenly, permitting smooth build-up of nickel on hard-to- 
plate recessed surfaces. 

H-VW-M Anode Bags. A wide variety of styles, shapes and 
sizes, engineered for top performance in all types of bath 
and anode conditions. Completely desized and preshrunk. 
All fabric lots are laboratory-tested before bags are manu- 
factured, to assure organic purity. 

engineering service, write to us at Matawan, New Jersey. Ni-Plex Nickel Stripping Compound. Fast-working .. . low 
in cost ... easy on basis metals. Safe even for parts con- 
taining two or more metals. Cuts stripping costs by an 
average of 1¢ per square foot of 0.0001” nickel, because it 
remains stable at highest stripping temperatures. & 


ia For information on H-VW-M processes, chemicals, supplies and 


HANSON-VAN WINKLE-MUNNING COMPANY 
Matawan, New Jersey 


Offices in principal cities 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING, POLISHING AND ANODIZING PROCESSES * EQUIPMENT © SUPPLIES 
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There’s 

Chromate Conversion 

Coating to fill your 
‘Specifications 


FOR BRILLIANT, CORROSION-RESISTANT FINISHES... rivaling 
chrome for many applications where cost is a factor . . . long- 


lasting, easily controlled applications. 


FOR CLEAR AND IRIDESCENT COATINGS. . 
appearance where corrosion-protection, humidity, handling are 


. most attractive 


involved during processing . . . at extremely low cost. 


FOR DECORATIVE COLOR... 
lating golds, vellows, blues, greens, violets, reds, brass and 


on economical zinc . . . scintil- 
copper hues. 

FOR ALUMINUM .. 
is not required. 
FOR LASTING BRIGHTNESS... 


noxious fuming. 


FOR DIE CASTINGS. 
painting. 


. where the surface hardness of anodizing 
on copper and brass without 
. uniform, low cost finish ideal for later 
LUSTER-ON means economy! LUSTER-ON proved 


formulas mean excellent operating control! 


Data Sheets and Prices on Request 


West Coast: 
Crown Chem. & Engr. 
Los Angeles 


Canadian Licensee: 
Alloycraft, Ltd. 
Montreal 


emical 


Corporation 


58 Waltham Avenue, Springfield 9, Mass. 


& San Francisco 


assembly which permits fast access to 
the cartridge-type filter. 

These corrosion resistant features 
are cited: vulcanized, 14” rubber-lined 
steel casing, 3 ply hose on all connec- 
tions; PVC, Saran, Phenolic, Carpen- 
ter 20, or other special components are 
available. 


Indexing Table 


Hammond Machinery Builders, Inc., 
Dept. MF, 1600 Douglas Ave., Kala- 
mazoo, Mich. 


The Model J21-4 rotary indexing 
turret is designed for use with one, two 
or three polishing. buffing or deburring 
heads, as required to produce a desired 
finish. It incorporates all the quality 


features of the firm’s standard rotary 
automatics, has an operating range of 
250 to 600 indexes per hour and re- 
quires only four workholding fixtures. 

A positive table lock is available for 
use on this turret for polishing opera- 
tions or whenever all table movement 
must be eliminated during the working 
cycle of the machine. 


Polyethylene Dispersion Coating 
Plastics Div., Koppers Co., 
Dept. MF, Pittsburgh 19, Pa. 
The first sprayable high-density poly- 
ethlylene coating which can be applied 
| to metals and glass is now being made 
available in semi-commercial quanti- 
ties. These high-density polyethylene 
liquid dispersions are based on Super 
Dylan polyethylene, a product of the 
company. The new coating demon- 
strates excellent continuity (freedom 
from pinholes), and has outstanding 
adhesion qualities on a variety of sur- 
faces. In addition, it has superior im- 
pact resistance and flexibility on me- 
tallic surfaces and can be applied clear 
or in a variety of colors, it is claimed. 
_ Limitations imposed by other indus- 
| trial methods of application of poly- 
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ethylene to various surfaces are over- 
come by this new coating system. The 
coating may be applied at room tem- 
perature by various conventional coat- 
ing methods, and the coated part is 
subsequently heated to about 400°F 
for a few minutes to fuse the coating 
and bond it to the surface. 


Hard Chromium Process 


Savage-Rowe Plating Co., Inc., Dept. 
MF, 2152 Portage St., Kalamazoo, 
Mich. 

The above firm recently announced | 
development of a process for selectively | 
hard chromium plating of lands on | 
diesel pistons. to a controlled thickness 
. and uniformity, as a means of prevent- 

ing wear on new pistons and salvaging | 
worn ones. One engine manufacturer | 
has pistons so processed under test. 


Clair Mfg. Co., Inc., Dept. MF, Perfection 
ion At Pe Finishing Corp.... 
This new single roll table type de- 
sign is available in four sizes. The 
hydraulically operated table travels ad- 


justably “in” and “out” and “side- Stokes Vacuum Metallizer 


ways.” The work may be held on the 
table either mechanically or by vacuum. delivers maximum rod cti r 
In the interest of acceptable coverage p uCcTIO 

over either flat or contoured surfaces. 

this new design provides for an ex- Perfection Finishing Corp., Wauseon, Ohio custom metal finisher, 
tremely sensitive floating action of the uses a Stokes Model 427 Vacuum Metallizer for plating lens bezels, 
roll. whereby it is free to follow curva- decorative bottle caps, cosmetic bottles, drawer pulls, and many 
tures at any predetermined uniform other items. The large capacity of the Stokes system enables 
contact pressure, the work serving as maximum production— handling over a thousand parts per load on 
some jobs—at high speeds. 


its own cam. This sensitive floating ac- 
tion has been accomplished by remov- 
ing spindle motor and all other over- Vacuum metallizing imparts a distinctive gold, brass, copper or 
chrome finish at attractively lower costs than electroplating . . . 
makes it possible to offer smart, modern products at low, com- 
petitive prices. It enables plating non-conductive materials— 
provides bright lasting finishes that will withstand weather and 
other abusive environments. 


The Stokes system’s interlocked centralized controls make it easy 
to learn operating procedures and routine, and to meet consist- 
ently high standards with minimum labor. Stokes equipment is 
compact and self contained— requires little floor space. 


Stokes can give you practical help in over-all planning... to 
determine plant layout, production techniques, rates, and costs 
... to select materials and auxiliary equipment . . . to train opera- 
tors. Contact your nearest Stokes office, or write for data on 
Stokes Vacuum Metallizing equipment. 


hung weight from the pivot shaft, and. 
by incorporating a two-step swiveling 


timing belt drive between the motor 
and the spindle. In addition. as a means 
of assuring delicate automatic counter- 
balancing of this boating action, the 


roll pressure control cylinder is actu- Vacuum Equipment Division 


ated by two separate compressed air F. J. STOKES CORPORATION 
circuits, individually complete with ac- 5500 Tabor Road, Philadelphia 20, Pa. 


cumulators. adjustable automatic press- 
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ure regulators and coordinating con- 
trols. 

As holds for all other models, the 
No. 303 employs the quick-change 
spindle which can be removed and re- 
placed in two minutes, and it incorpo- 
rates identical time tested flexible hy- 
draulic circuits. 

The machine is available with a wide 
choice of optional features and modifi- 
cations such as: horse power, spindle 
auto-cycling short 
stroking devices, special control cir- 


speeds. controls, 
cuits, ete. 

In its largest size, floor space require- 
ments are 6’-10” wide x 10’-7” deep. 
its weight is approximately 6,000 lbs. 
and it can be shipped assembled. 


Gold Dye for Chromated Surfaces 


{lied Research Products, Inc., Dept. 
WF. 4004 FE. Monument St., Baltimore 
5, Md. 


The manufacturer 
nounced the development of a new gold 
dye for use over a clear, Lridite film. 
Designated as Iridite Dye GO-1, the new 
process has been found quite applicable 


above has an- 


to such zine-plated products re- 
frigerator shelves. wire goods. tubing 
and other items in the furniture, hard- 
ware. appliance and notionate fields. 

The new gold dye is applied to the 
clear chromate film by a simple 15 
to 30 second immersion in the dye solu- 
tion which operates at between 70” to 
90 


Portable Solution Filter 


Sel-Rev Corp... Dept. MF. 


Nutley. 


The new improved model of the Pre- 
Met portable solution filter, features a 
rotating magnetic field to drive the 
pump impeller. eliminating the need 
for seals or stuffing glands. This inno- 
vation reportedly makes the filter leak- 
proof, eliminating costly solution loss 
in the filtration of precious metals elec- 
trolytes. 

The utilize a canned 


new models 


CLEANING AND 
SURFACE-PREPARATION 
EQUIPMENT 


DeVilbiss offers standard and cus- 
tom power washers; works with 
your engineers to match machines 
to processes, treatments, solution 
temperatures, chemicals required. 


COATING EQUIPMENT 


From manual spray gun to coating 
system complete with enclosures, 
spray booths, air-replacement sys- 
tems—DeVilbiss can handle your 
needs. Design, manufacture, in- 
stallation are one responsibility. 


INDUSTRIAL OVENS 


DeVilbiss heating and drying 
ovens are available in all types: 
incorporate features for minimum 
maintenance and high utilization 
of heat input; comply with code 
and underwriters’ requirements. 


turbine pump which is continuously 
lubricated by the solution being  pro- 
cessed. The same stainless steel filter 
tube used on previous models contains 
a cartridge of specially processed cot- 
ton or dynel yarn wound around a 
stainless steel supporting core. Cart- 
ridges are available to filter particles 
from 150 down to 1 micron sizes. The 
numerous interlaced layers of the filter 
element total 500 square inches of fil- 
tering area per cartridge and afford 
what the manufacturer calls “depth 
filtration.” 

Filtration area may be increased in 
multiples of 500 square inches by the 
attachment of additional filter tubes 
with the following average flow rates 
applying: | tube — 300 GPH, 2 tubes 
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POWER SPRAY CLEANING 
AND TREATING 


AUTOMATIC SPRAY 


S 


500 GPH, 3 tubes — 
1 tubes — 800 GPH. 
The components on the new models 


700 GPH, and 


are arranged in such a manner as to 
permit simpler, quicker priming of the 
pump, and to increase portability. Mul- 
tiple tube units are available with rub- 
ber wheels, if desired. 


lon-Exchange Regenerator 


Graver Water Conditioning Co.. 
Dept. MF, 216 West 14th St.. New 
Fork 


A cation regeneration method that 
results in lower electrolyte leakage, 
greater uniformity of effluent quality 
and reduced operating cost, known as 
“FBR” Regeneration (for Fixed-Bed 
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COMBINATION IMMERSION 
AND POWER SPRAY 


FLOW COATING 


—— 


5 


DeVitsiss 


fad 


Contrast between conventional and “FBR’’ Re- 
generation is graphically illustrated in this 
diagram. When cation resin bed is regenerated 
by downflow method, the band richest in hydro- 
gen is located at the top of the bed. When 
“FBR” system is used, the richest hydrogen 
band is at the bottom, creating a scrubber zone 

for the water being treated. 


METAL FINISHING, 


Complete finishing system or component, 
call DeVilbiss for one-source service! 


Branch Offices in Principal Cities 


May, 


DIP COATING 


THE DeViLBiss COMPANY 
Toledo 1, Ohio 


Barrie, Ontario 


London, England 
SGo Paulo, Brazil 


Reverse Flow). consists basically of a 
means of flowing regenerant in- 
stead of down while maintaining a 
fixed. rigid resin bed. \ fixed bed pre- 
vents channeling or short-circuiting of 
the regenerant solution. 

By pumping acid up through the 
bed. the band of resin richest in hydro- 
gen is at the bottom which is the point 
the water being treated touches last 
before leaving the unit. This rich band 
becomes a scrubber zone and reduces 
“leakage” so that a purer effluent. is 
produced. 

In the past, using conventional down- 
ward regeneration. effluent quality has 
been improved by one or two methods 

increased acid dosage or increased 
bed depth. Both are continuing ex- 
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penses and mean added operating costs. 
The new method, on the other hand. 
requires only one added cost—for spe- 
cially engineered equipment installed 
in the top section of the cation unit. 
Operating results show that the system 
has superior performance characteris- 
tics compared with the other two 
methods, 


Spindle Finishing Machines 
Almco, Queen Products Div., King- 


Seeley Corp., Dept. MF, Albert Lea, 
Minn. 


Five new spindle-type finishing ma- 
chines have been designed to give con- 
tinuous “in-line” production of preci- 
sion finished parts. 


Large parts or clusters of smaller 
parts are chucked directly to the 
spindle from the operator’s work sta- 
tion. The spindle with its part or parts 


into a 


kk ered 


is then automatically 
high velocity stream of abrasive 
media. The abrasive media is contained 
in a rotating tub traveling at a con- 
trolled speed of from 275 to 550 sur- 
face feet per minute (at spindle center 
line). The media consists of 12- to 20- 
mesh oxide chips, steel balls or other 


common barrel finishing media. 


Each spindle independently rotates 
at 13 rpm in the abrasive stream. while 
the index head to which the spindles 
are attached also rotates all the spindles 
within the tub, either with or against 
the media flow. The 3 automatic-index- 
ing models have variable drives to pro- 
vide for indexing time of from | to 9 
minutes, In most cases. the machine is 
adjusted so that L rpm of the index 


head will allow completion of — the 
finishing process. 
Spindles are automatically raised 


and parts are rinsed with clear water 
as the spindles re-enter the operator's 
work station, Chucking of parts can 
be automatically actuated. or operated 
with foot switch. or by the use of a 


= for all finishing equipment! — | 
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shlights is just one 

many successful 

~PACKER-MATIC 

applicati 


tions 


PACKER-MATIC completely auto- 
matic polishing, buffing and deburring 
machines are engineered to meet the 
demands of modern mass production 
methods for speed, economy and 
efficiency in finishing operations. 


Whether you handle long production 
runs, short odd lot jobs, or a mixture 


of both, PACKER-MATIC is the 


machine for you. Let Packer’s engineers 
help you meet your finishing require- 
ments for faster, low cost polishing, 
buffing and deburring with more uniform 
results. Send blueprints or sample parts 
and we will show you how to speed 
up production and cut costs with a 
PACKER-MATIC. 


PACKER-MATIC 


THE PACKER MACHINE COMPANY e MERIDEN, CONN. 


Pioneer Manufacturers of Automatic Polishing and Buffing Machines 


hand-operated air-valve or electrical 
push buttons. 

The 5 new machines are designed to 
cover a wide range of product finishing 
requirements. Model designations are 
as follows: 

Model 2SF (2 spindles) and Model 
ASF (4 spindles). both with non-index- 
ing heads: and Model 4S5A (4 spin- 
dles}. Model 8SA (8 spindles) and 
Model 165A (9 to 16 spindles). all 3 
having automatic indexing heads. Tub 
diameter is 48” for the 2- and 4-spindle 
machines. 58” for the &-spindle ma- 
chine. and 90” for the 9- to 16-spindle 
models. All models can accomodate ap- 
proximately an 18” depth of media. 

Overall sizes of the units are 8-10” 
wide x 9’-7" high for the 
2- to &-spindle machines, and 117-5” 


long x 57-8 
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wide x 9’-7” high for the 

16-spindle machines. Power required 

ranges from 5 to 30 hp. 


long x 8-4” 


Vacuum Metalizing Unit 


VRC Equip. Corp., Dept. MF, 160 


Charlemont St., Newton, Mass. 


A versatile new bell-jar metalizing 
unit is intended primarily for develop- 
mental work or limited volume deposi- 
tion of one or more materials under 
vacuum. All elements of Model 3144, 
including the power supply and vibra- 
tion-isolated pumping system, are con- 
compact 3-ft. x 4-ft. 
enameled steel cabinet. Conveniently 
located controls and 


tained one 
instruments en- 
able the operator to run the unit with- 
out moving from his station, Raising 


METAL 


and lowering the bell-jar is made al- 
most effortless by provision of guide 
rods and a planetary gear-type winch. 

The vacuum chamber is formed by a 
high bell-jar and 28-in. 
diameter precision ground baseplate. A 
choice of bell-jars is offered: an 18-in. 
diameter pyrex unit with perforated 
metal shields, or a 24-in, diameter mild 
or stainless steel type complete with two 
eye-level sight glasses. The baseplate. 
which can be either stainless or nickel- 
plated mild steel, has one central 6-in. 
diameter vacuum pumping port and 
seventeen l-in. diameter holes for feed- 
throughs, Six of these are spares and 
are blanked off with easily removed O- 
ring gasketed disks. In the remainder 
are four filament posts mounted on 
power feed-throughs rated at 6 volts. 
125 amperes: three high voltage or 
power feed-throughs which are rated 
either at 4000 volts. 10 milliamperes or 
115 volts, 10 amperes, and can be used 
either for glow discharge clean up 
work heaters: and four work support 
posts. One of these latter elements is 
mounted on a rotary seal and can be 
turned via a hand wheel conveniently 
located in the control panel. All feed- 
throughs and supports can be quickly 
repositioned to meet the requirements 
of the work. 


Acid-Resistant Mortar 


Corrosion Engineering Products 
Dept., Pennsalt Chemicals Corp., Dept 
MF, Natrona, Pa. 

An improved silica mortar, is based 
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on an aqueous colloidal suspension of 
silica. The new product is an inorganic, 
acid-resistant mortar. used in the con- 
struction of masonry linings. It is 
chemically inert to 
strong acids and will resist concen- 
trated acids at temperatures up to 
1800°F. In its final cured state, it con- 
tains over silica. 


most inorganic 


The mortar is nontoxic. nonflamma- 
ble and contains no solvents. It is pre- 
pared by adding Synar silica powder, 
composed of high-purity ground quartz 
of graded particle size and a hardening 
agent. to Synar binder. a low-viscosity, 
opalescent liquid. and mixing the two 
to a workable consistency. The recom- 
mended mixing ratio is 3.6 parts by 
weight of powder to | part by weight 
of binder, No cement. water or other 
adulterant should ever be added to the 
mortar. 

Since the mortar hardens by chemi- 
cal action and is not dependent upon 
either evaporation or dehydration, it 
will set readily in an enclosed area. Un- 
like silicate-type mortars. it does not 
require an acid wash to bring about the 
final cure. Seven to ten days. depending 
upon temperature, are required for the 
final cure. however, and care must be 
taken during this period to protect the 
mortar from direct contact with water 
or from freezing. 

Both powder and binder have excel- 
lent storage stability. 


Barrel Plating Cylinder 


The G. S. Equip. Co., Dept. MF, 
15585 Brookpark Road, Cleveland, O. 


First to combine the characteristic 
advantages of Tempron panels and 
doors with H-T Plexiglas heads and 
ribs is the new G-S “Templex” cylin- 
der. 

According to the manufacturer, it is 
the only evlinder uniting the structural 
strength. long wear and economy of 
H-T Plexiglas with the warp-resistant, 
high thermal qualities of Tempron 
where they are most effective, thanks 
to the unique all-bolted construction 
principle. For perforated doors, door 
ribs. and panels, Tempron’s non-warp- 
ing. non-distorting, high thermal quali- 
ties are utilized. The relatively inexpen- 
sive but rugged H-T Plexiglas is more 
practical for 2” sq. ribs and heads to 
resist stresses and total weights. 

Premium performance is claimed at 
nearly 10°, lower prices. Replacement 
parts in Polydur. H-T Plexiglas and 
Tempron are interchangeable in any 


combination 


The Leading Name in Immersion Heating 


wage 
Type “U 
PATENT PENDING 
World's first suc- 
cessful U-tube 
ACID Heater 
— Guaranteed to 
outperform and 
outlast all other 
quartz heaters. 


type “GN” 


Pat. No. 2,740,881 
Standard straight 
tube Quartz 
ACID Heater 

—Voapor-proof 
junction box; re- 
placeable heating 
element. 


If you're looking for 
ACCURACY—EFFICIENCY—LONG LIFE—and ECONOMY 
... you'll get it with Glo-QUARTZ! 


Lrom your ng. / 


Gle-QUARTZ ELECTRIC HEATER CO., INC. 


‘Trademark Reg. U.S. Pat. OF. 


(20 


wrench), 


minutes 


with ! 


” 


Performance data: temperatures to 


“MB” 
“Multi-Blade”, 
Metal -sheathed 
ALKALI Heote: 
— Portable, 
out proof, easy 


burn- 


mounting, long 


life. 


WILLOUGHBY, OHIO 


220°F.. 


for acids, alkalies: 


descaling. 


oads 275 
loads to 2 


@ INSTANT HEATING 
@ SHORT-PROOF 


@ AVAILABLE IN ALL VOLT- 
AGES —WATTAGES, one 
and three phase 


@ STOCKED FOR IMMEDI- 
ATE SHIPMENT 


WRITE 
FOR 
BULLETIN 


Phone: Willoughby 2-552! 


thru-evele 
electrolytic alkaline 
and 


all plating solutions 
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STOP CORROSION and CONTAMINATION 


Where you use corrosive acids and other chemicals for 
pickling and metal plating be sure it’s Manhattan Rubber 
Linings that protect your costly equipment. Thick, 
multiple calendered sheets of natural or synthetic rubber 
are bonded to tank metal so securely they can’t be sepa- 
rated' Manhattan Rubber Linings eliminate the dangers 
of stray currents in plating operations. They expand and 
contract with metal . .. won't harden, crack or oxidize — 
even under extreme temperature change. To assure life- 
time protection, every Manhattan rubber lined tank is 
tested under high voltage to detect any possible imperfec- 
tions before being shipped. 

Get the kind of permanent protection that has kept many 
Manhattan Rubber Lined tanks in continuous use over 
thirty years. Specify “Manhattan” on your equipment. 


MULTIPLE 
CALENDERED 
SHEETS 


PERMANENT 
RUBBER-TO-METAL 


POSITIVE. 
PROTECTION 
STRAY CURRENTS 


Contact the Manhattan rubber lining facilities nearest you. 


RM-924 


RUBBER LINING PLANTS AT PASSAIC, N. J. + NORTH CHARLESTON, S. C. 


MANHATTAN RUBBER DIVISION — 


PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechanical Rubber Products * Rubber Covered Equipment « Radiator Hose 


Fan Belts + Brake Linings & Blocks 


* Clutch Facings * Packings * Asbestos Textiles 


Engineered Plastic, and Sintered Metal! Products * Abrasive & Diamond Wheels * Bowling Balls 


other surface treatments. Operates in 
many solutions which conventional cyl- 
inders can’t tolerate. 

The cylinder is available to fit all 
makes, types, sizes. and ages of super- 
structures; belt or gear drives. 


BUSINESS ITEMS 


New Detroit Sales Office 
for Asarco 

The Detroit sales office of Federated 
Vetals Division of American Smelting 


and Refining Co. (Asarco) has moved 
to 522 New Center Building, 7430 


90 


Second Ave.. Detroit 2. Mich. The new 
telephone number is TRinity 1-5040. 


Enthone, Ince. 
Promotes Peter Veit 


Peter Veit has been promoted to 
field service engineer by Enthone, Inc. 
of New Haven. Conn. He will augment 
the technical staff of the firm’s labora- 
tories in providing assistance to cus- 
tomers in solving metal finishing prob- 
lems. 

Mr. Veit joined the company in 1956 
as district sales engineer for metro- 
politan New York City. Prior to that 
he was associated with Oakite Products, 
Inc. as technical service engineer, and 
with Grumman Aircraft Corp. as a pro- 
duction engineer. He is a chemical en- 


METAL 


Peter Veit 


gineering graduate of Brooklyn Poly- 
technic Institute. 


R. C. Mahon Co. Expands 


The R. C. Mahon Co., in a western 
expansion move, has acquired through 
an exchange of stock, three affiliated 
California corporations, Walter G. 
Mitchell Industries, Mitchell Steel Inc. 
and Mitchell Properties Inc.. Torrance, 
Calif. and will merge operations of 
the firms with those of Mahon in a new 
plant. which will be built on a 30-acre 
site serviced by the Santa Fe Railroad 
in the city of Torrance. located about 
12 miles south of Los Angeles. Con- 
struction will start immediately and 
will include a two-story office and en- 
gineering unit, and a separate factory 
building of about 200,000 square feet. 
The investment, along with facilities, 
initially will amount to approximately 
$3.5 million, 

The Mitchell enterprises are associ- 
ated with the building and construction 
industry in the west. and were organ- 
ized by Walter G. Mitchell in 1947, 
Mitchell, as executive vice-president of 
the western division, will continue op- 
erations in his present location during 
construction of the new plant. When 
readied early this fall. all Mitchell op- 
erations and employees will be shifted 
to the new site. Employment at the new 
plant is expected to start off with 350. 


H-VW-M Expands Territory: 


Promotes Burnham 


Hanson - Van Winkle - Munning Co. 
has announced the appointment of 
Perry C. Burnham to the post of dis- 
trict manager, J. C. Miller District, 
Grand Rapids. His new territory in- 
cludes Western Michigan. the state of 
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Perry C. Burnham 


Indiana, and Northern Ohio (except 
Toledo). 

Burnham, a native of Grand Rapids. 
has been associated with the company 
since its merger with the J. C. Miller 
Co. in 1954. Following the merger. 
Mr. Burnham, a metal finishing en- 
gineer, specialized in sales and engin- 
eering for H-VW-M’s line of full auto- 
matic processing conveyors. He joined 
J. C. Miller in 1948, 

Mr. Burnham, a veteran of World 
War II, is an active member in the 
A. E. S. and a past president of its 
Grand Rapids Branch. 


Executive Advisor Appointed 
by Metal & Thermit 

The appointment of Leonard W. 
Mawhinney as executive advisor to the 
president has been announced by Metal 
& Thermit Corp. He will assist and ad- 
vise in organization planning and con- 
trol, aid the president in analyzing and 
studying various programs. and under- 
take special assignments. 

Previously, he was associated with 
Ford Motor Co. and Continental Can 
Co. in assignments in the areas of prod- 
uct planning and budget and cost con- 
trol. 

Mr. Mawhinney received his B. 5. 
degree in Mechanical Engineering from 
Pennsylvania State College. He was an 
ordnance specialist and Lieutenant in 


the LU. 5. Navy during World War II. 


American Platinum Names 
Evans Division Sales Rep. 

The American Platinum & Silver Di- 
vision of Engelhard Industries, Inc.. 
has named Eugene G. Evans division 
sales representative in the brazing and 
industrial field in New England. He 
will make his headquarters at the firm’s 
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KEEP CONTAINER CLOSED 
1oo 


distributor stocks. 


NO HIGHER QUALITY 
CAN BE DELIVERED 
SO CONSISTENTLY... 


99.75+% 
PURE 


And you get prompt delivery from ample factory and nearby 


Next time you’re in the market why not send us a modest order 
just to find out how good BFC Chromic Acid really is. 


BETTER FINISHES & COATINGS, INC. 


268 Doremus Avenue, Newark 5, N. J 


2014 East 15th St. Los Angeles 21, Calif 


division's office at 174 Georgia Ave.. 
Providence, R. I. Mr. Evans has had 
extensive experience in industrial sales 
in New England. 


Hooker to Divisionalize Further 


Hooker Chemical Corp. will division- 
alize further by forming auto- 
nomous Eastern Chemical Division and 
by also making autonomous the earlier- 
formed Phosphorus Division, placing 
both on the same basis as its Durez 
Plastics Division. Thomas F. Willers 
and F. Leonard Bryant, vice presidents. 
are to be appointed general managers 
of the Eastern Chemical Division and 
the Phosphorus Division, respectively. 
Headquarters for the Eastern Chemical 
Division will be at Niagara Falls, and 
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Phosphorus Division headquarters will 
remain at Jeffersonville. Ind. 

For the time being. the firm plans 
no change of status for its Tacoma, 
Wash., plant and its Canadian sub- 
sidiary, Hooker Chemicals at 
North Vancouver. B. C. 

Mr. Willers joined the company in 
1941 as a cost analyst. He was elected 
a vice president and treasurer in LO57 
and has also been comptroller since 
1951. Last year he was elected a direc- 
tor and treasurer of Hooker Chemi- 
cals and of Marble-Nye Co. a 
marketing subsidiary in New England. 

Mr. Bryant has been vice president- 
production since 1957. In addition, he 
is a director and vice president of 
Hooker Chemicals Ltd. and was_re- 
cently elected a director and assistant 
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impossible 
commonplace 
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More and More 


lanutacturers of 

Fittings 
Aircraft Instruments 
Aluminum and Zinc Die Castings 
Automotive Transmissions 
Compressor Valves 
Computers 
Electric Control Instruments 
Furniture Hardware 
Gears 
Hand Tools 
Mechanical Seals 
Mechanical Springs 
Metallic Packings 
Micro-wave Systems Components 
Missile Guidance Systems 
Packaging Machinery 
Powdered Metal Parts 
Ordnance Components 
Radar Components 
Semi-Conductors 
Sewing Machines 
Textile Machinery 
Thread Guides 


are profiting by using VIBRASLIDE for 
NEW cost cutting Finishing that could 
not be done by other mechanical 
methods. 


Find out NOW how VIBRASLIDE can 
improve your finishing results. 


Write for catalog and complete 
information. 


metal 
fimish, ime. 


408 FRELINGHUYSEN AVE. 
NEWARK, N. J. 


| secretary of HEF, Inc., a jointly-owned 
subsidiary, 


| Elections at 
Chandeysson Electric Co. 

The board of directors of Chan- 
deysson Electric Co., 4084 Bingham 
\ve.. St. Louis, Mo. has announced 
the election of Robert B. Lamkin as 
president and William E, Schwarz as 
vice-president (engineering and de- 
velopment.) Mr. Lamkin formerly rep- 
resented the firm in the steel industry. 


-Asarco Announces Changes in 
Federated Management 


Several changes in management per- 

sonnel at Federated Metals Division 
have been announced by American 

Smelting and Refining Co. 

L. D. Alpert, general manager of the 
_Eastern Department has been named 
general manager of the Division’s Whit- 

ing, Indiana, plant, replacing S. A. 
Glueck, who has resigned. P. H. Jack- 
son, Vice president and general man- 
ager of Federated Metals Canada, Ltd., 
will succeed Mr. Alpert as general man- 
Norman, manager of the Montreal 
plant, will replace Mr. Jackson; and 
H. Trihey, who has been the plant's 
sales manager. will move up to the job 
vacated by Mr. Norman. 

Mr. Alpert joined Asarco in 1935 as 
a research metallurgist at the Perth 
Amboy plant in New Jersey. He moved 
up through the ranks, serving the Fed- 
erated Division in San Francisco, Los 
Angeles and Whiting, to which city he 
returns after an absence of 18 years. 
Born in Boston, Mass., in 1912, Mr. 

“Alpert holds B.S. and MLS. degrees in 
| Metallurgy from Massachusetts Insti- 
| tute of Technology. 

Mr. Jackson, who was born in Milo, 
| Okla.. in 1907, joined the company in 
| 1939 as a salesman in Seattle, Wash. 
From the post of manager of the Seattle 
isales office, Mr. Jackson became sales 
/ manager and later manager of the Saint 

Louis plant before moving to the Cana- 
dian subsidiary. 

G. F. Norman joined Federated Can- 
ada in 1952 as sales manager, later ris- 
ing to the post of plant manager. Mr. 
Trihey joined the company in 1952 as 
a sales engineer. He became sales man- 
ager several years later. Both men are 
natives of Montreal, Quebec. 


Sel-Rex Adds Dammkoehler 
to Sales Staff 


As part of an accelerated program of 
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Arthur R. Dammkoehler 


expanded sales coverage throughout the 
country, Arthur R. Dammkoehler has 
been added to the midwest sales staff 
of Sel-Rex Corp. During the past six 
months, the firm has added direct 
representation and sales offices in the 
west, middle Atlantic states and in New 
England, and is expected to announce 
shortly the establishment of a manu- 
facturing division, with its own auto- 
nomous sales set-up. for European op- 
erations. 

Mr. Dammkoehler. who will head- 
quarter at the Chicago office. located 
at 5875 North Lincoln. holds a degree 
in Mechanical Engineering from the 
Illinois Institute of Technology. He 
brings nearly a decade of technical ex- 
perience in the fields of electroplating 
and metal finishing to his new post. 
having held with Under- 
writer's Laboratories, Cook Research 
Laboratories and Taylor Forge and 
Pipe Works. Mr. Dammkoehler was 
also employed by Belke Mfg. Co. for 
seven years as managing engineer of 
the electroplating equipment depart- 
ment. In this latter capacity, he was 
responsible for the design. production 
and installation of all products manu- 
factured by the department. 


Mack Named 
Product Manager at M&T 


positions 


Gerry P. Mack, formerly product 
manager for stabilizers, has been ap- 
pointed product manager for the en- 
tire line of organic chemicals manu- 
factured by Metal & Thermit Corp.. 
New York. 

Mr. Mack joined the firm in 1955 as 
director of laboratories in Carteret. 
N. J., and, in 1957, he was appointed 
product manager of Thermolite heat 
and light stabilizers for vinyl plastics. 
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Gerry P. Mack 


Mr. Mack attended the University 
of Chicago and Brooklyn Polytechnic 
Institute. He is an active member of 
the American Chemical Society, Amer- 
ican Society for Testing Materials, the 
Society of Plastics Engineers, and the 
Society of Plastics Industries. 


Park Chemical 
Appoints Service Engineer 
Park Chemical Co., has announced 
the appointment of Arthur C. Wagner 
as service engineer for cutting oils. 
grinding oils and buffing compositions. 
Mr. Wagner was formerly with Ford 
Motor Co, for 18! years. For the past 
four years. he served as manufacturing 
test engineer with the Ford Tractor 
Division. 


Personnel Changes and Sales 
Appointments at Binks 

Binks Mfg. Co., Chicago, Hll., has 
made several new sales appointments. 
Heading up the Cleveland sales terri- 
tory as sales manager will be Andrew 
Cummins. C. J. Rood has been made 
sales manager of the Indiana territory. 
Ed Cremer is the new export manager 
and regional manager of the New York 
and New England areas. To assist Mr. 
Cremer in his new position, Robert 
Rorden has been made branch manager 
of the New York City territory. 

Walter Denhoff has been appointed 
new products specialist in the Indus- 
trial Division. 


Haveg and General Electric 
Agree on Terms 

Terms of purchase of the business. 
equipment and one plant of General 
Electric Co.’s Plastics Department by 
Haveg Industries, Inc. of Wilmington. 
Del., have been agreed upon by the 
two companies. 


METAL 
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The sale, which includes G.E.’s plant 
in Taunton, Mass.. is conditional en 
Haveg’s ability to negotiate an accept- 
able agreement with the union repre- 
senting Taunton employees. Also  in- 
cluded in the sale is the business and 
much of the equipment of G.E.’s De- 
catur, Ill. plant. General Electric will 
retain the physical plant there for an- 
ticipated use by another company de- 
partment. Haveg plans to consolidate 
its new plastics business in Taunton. 
with an anticipated increase in the size 
of that operation. 


Chicago Gets 
Job Enameling Plant 


It has just been learned that a new 
continuous furnace job porcelain enam- 
eling plant has begun operations in 
Chicago. The firm, Doral Enamel Prod- 
ucts, Inc., is located at 1137 W. 14th 
St. Although the company is new to 
the area and the industry, its guiding 
hands are those of two men who have 
been associated with the porcelain 
enamel industry for a combined total 
of 54 years. O. Curtis Jacobsen, presi- 
dent of the newly founded company 
and William E. Martin, executive vice 
president, have headed their own en- 
gineering and sales firms in the archi- 
tectural porcelain enamel 
Porcelain Engineering Co., since 1945, 


business. 


Both of these young executives got their 
start in the porcelain enamel field in 
1937 as employees of Chicago Vitreous 
Corp. 


The Glidden Co. 
Announces Changes 


Announcement has been made of ma- 
jor organizational changes in The Glid- 
den Co.s Chemicals-Pigments-Metals 
Division. 

Ralph B. Quelos was named general 
sales manager for the division and 
James C. Rankin was appointed sales 
accounts. Mr. 
Quelos is a veteran of 25 years with 
and. 1955. has 
served as eastern sales manager for the 
division. Mr. Rankin joined the firm in 
1942 and has served the division as 
central sales manager since 1955. He 
will be headquartered in St. Louis, 
Mo.. and Mr. Quelos will be located at 
the division’s central sales headquarters 
at Baltimore. 

William P. Weber has become dis- 
trict sales manager for the division 
and will be responsible for sales in 
New England, Eastern New York State, 
New Jersey and Eastern Pennsylvania. 


manager of national 


the company since 


19359 


He will be headquartered in New York 
City. 

George H. McElroy, who has been a 
sales representative for the division for 
22 years. was appointed district sales 
manager with headquarters in Cleve- 
land, Ohio. His sales territory will in- 
clude Ohio, Indiana, Michigan and 
Kentucky, as well as the western por- 
tions of New York and Pennsylvania. 

C. Russell Hale, who has been a 
sales representative in the New Jersey 
area. has become district sales man- 
ager in the Chicago area. Headquar- 
tered at the division’s metal plant at 
Hammond, Ind., Mr. Hale will be re- 
sponsible for sales in the midwestern 
states. 

William J. Barnett will continue as 
southern manager with head- 
quarters in Atlanta, Ga. His territory 
has been expanded to include North 
Carolina, Virginia, and the eastern por- 
tion of Maryland. 


sales 


Exposure Test Services 

Solar Testing Services now has fa- 
cilities available for accelerated tests 
al the Broward International Airport, 
Fort Lauderdale, Fla. Facilities are 
available to expose either 15 degrees 
south or horizontal, and vertical north 
and south. 

The company is equipped to test any 
product or assembly under desired test 
program, paints, plastics, rubber, pig- 
ments, textiles, or anything, with full 
use of the sub-tropical environments. 
Tests can be made fully exposed, under 
glass or under cover. If desired, com- 
prehensive reports will be sent monthly 
covering the exposure results. These 
reports will evaluate the luster, chalk, 
color. fading, spotting, and general 
film durability. 

Logo Division of 
Bee Chemical Expands 

The Logo Division of Bee Chemical 
Co., with headquarters in Chicago, an- 
nounces the establishment of expanded 
West Coast operations, New quarters 
have been acquired at 17000 So. West- 
ern Ave., Gardena, Calif., in the Man- 
ufacturing Center, for warehousing of 
the firm’s coatings and metalizing fin- 
ishes and to house a new sales service 
laboratory to service the Los Angeles 
area customers. 

The expanded West Coast operation 
will be under the direction of Milton 
T. Schimmel, who has handled techni- 
cal service and sales work for the com- 
pany on the West Coast for the last 
two years. The Los Angeles telephone 
number is Davis 9-8343. 
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“BUT, FELMLEY, A BLAKESLEE IS MORE ECONOMICAL!” 


BLAKESLEE 


VAPOR DEGREASERS 
METAL PARTS WASHERS 


For Faster, More Thorough, 
More Economical Cleaning. 


Whatever your requirements—conveyorized or open tank—Blakeslee de- 
signs and builds the equipment you need to do a more complete, more 
economical job. Nearly all Blakeslee Degreasers and Washers are available 
with Branson ‘‘Sonogen’’ Ultrasonic generators and transducers to bring 
you the outstanding service and know-how of the two top leaders in the 
industry. For the equipment best suited to your particular needs, discuss 
your problem with a Blakeslee representative. He is completely familiar with 
all types of parts cleaning operations and will make sound, profitable 


recommendations to you. 


Why not have your Blakeslee man make a free cost analysis of your clean- 


ing operations. 


Write for complete information on 


Blakeslee Cleaning Equipment and 


BLACOSOLV® Degreasing Solvent.The Solvent with the original neutral 


stabilizers. 


G. S. BLAKESLEE 


New York + Los Angeles + Toronto 


Grube Named General 
Plate District Manager 


Clifford J. Grube, 17 Watch Tower 
Lane, Old Greenwich, Conn., is now 
Metals & Controls Corp.s New York 
district manager for industrial sales of 
the firm’s General Plate Division prod- 
ucts. He joined the firm in 1944 as a 
sales engineer for the company’s Spen- 
cer Division and was named New York 
district manager for General Plate Di- 
vision gold filled and related products 
in 1956, 

Before coming to M&C, he was a 
sales engineer with Mercoid Corp.. 
Chicago, Ill.. and an application engi- 
neer for General Electric Co., Harrison. 
N. J. He is currently president of the 
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1844 SO. LARAMIE AVE. 
CHICAGO 50, ILLINOIS 


= 


Metropolitan New York Jewelers’ As- 
sociation and a member of the New 
York Chapter of the American Sales 
Management Association. 


H-VW-M Promotes Dayton 


Hanson-Van Winkle-Munning Co. 
has announced the promotion of Frank 
H. Dayton to the Dayton, Ohio sales 
office. Mr. Dayton has recently com- 
pleted the firm’s sales trainee program. 
This training period, lasting two years, 
gave him extensive experience in the 
company’s various sales engineering 
sections, 

Dayton, who now reports to district 
manager Calvin E. A, Solla, joined the 
company in 1956. Previously, he 
served two years in the United States 
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Frank H. Dayton 


Army. He holds a BA in chemistry 
from Bucknell University, class of 
1954. He is an active member of the 
American Electroplaters’ Society. 


Techline Opens West Coast 
Laboratory, Warehouse 


Improved service to West Coast users 
of precision finishing equipment and 
processes will be provided by new ware- 
house and processing laboratory facili- 
ties opened in Pasadena, Calif., at 2602 
East Foothill Blvd., by Techline Divi- 
sion, Wheelabrator Corp., Vicksburg, 
Mich. 

Technical personnel on the staff of 
the new facility will process sample 
parts and engineer applications of bar- 
rel finishing and wet blasting equip- 
ment. Contract finishing work from the 
Los Angeles area also will be accom- 
plished here. 

Complete stocks of equipment and 
parts will be carried in the warehouse 
as will stocks of finishing supplies in- 
cluding media, compounds, abrasives 
and accessories. 


Wheelabrator Corporation 
Announces New Chief Engineer 


Harold F. Schulte has been appointed 
chief engineer of Wheelabrator Corp.. 
Mishawaka, Ind., manufacturers of air- 
less blast cleaning equipment and dust 
and fume control equipment. 

Mr. Schulte, with the firm since 
19140, has been acting chief engineer 
since April 1958. He previously held 
many important positions in the sales, 
service and engineering departments 
of the company. 

A 1940 Mechanical Engineering 
graduate of Purdue University, Mr. 
Schulte also is a registered Profes- 
sional Engineer in Indiana. 
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Gulton Names RCA to 
Service Ultrasonic Equipment 


RCA Service Co., a division of Radio 
Corporation of America, has been ap- 
pointed as the service agent for all in- 
dustrial and medical ultrasonic equip- 
ment manufactured and sold by Gulton 
Industries, Inc. Under the terms of the 
agreement, Gulton Industries will as- 
sume all material costs for repairs and 
replacements until the warranty on the 
equipment expires. Thereafter. users 
will have the opportunity of continuing 
service by contracting with this na- 
tional organization trained in the tech- 
niques of handling, repairing and ad- 
justing this equipment. 

The RCA Service Co., Technical 
Products Department, headquartered 
in Camden, N. J., includes a field force 
of more than 300 qualified engineers 
and technicians in eleven district field 
offices throughout the United States. 


Nu-Matie Appoints 
Representative 

Nu-Matic Grinders, Inc., manufac- 
turer of inflated-type and expanding- 
type grinding and finishing wheels, has 
announced the appointment of Wm. N. 
Lowe Company, 19055 West Davison, 
Detroit, Mich., as factory sales repre- 
sentative in 2] counties in Southeastern 
Michigan. 

The Lowe Company has represented 
the manufacturer in the automotive in- 
dustry for the past year. Territory 
served will include Detroit. Pontiac, 
Flint, Bay City, Saginaw. Lansing. 
Jackson and Adrian. 


Pedalino Joins Enthone 


Carmen J. Pedalino has joined En- 
thone, Inc., of New Haven. Conn.. and 
has been assigned to the engineering 


Carmen Pedalino 
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IS A LOT OF 


K-260-G 


STAINLESS STEEL 


BUFFING COMPOSITION 


IT MUST BE GOOD 
OVER 3,000,000 pounds soid 


since first introduced. 


Outstanding for CUT and COLOR 
when used with all types Sisal 
Buffs... Also produces high color 


staff of the Equipment Department. 
Mr. Pedalino received his Bachelor 
of Science Degree in industrial en- 
gineering from the University of 
Bridgeport, and also attended Hillyer 
College in Hartford, Conn. He was pre- 
viously employed in the engineering 
department of Wallingford Steel Co. 


Steel _ Improvement & Forge Co. 
Forms Metachemical Subsidiary 
A newly formed subsidiary of The 
Steel Improvement & Forge Co.. Cleve- 
land, Ohio, called Sifeo Metachemical., 
Inc., has acquired the business and 
assets of the parent company’s electro- 
chemical division and has purchased 
the licensing rights in Canada and the 
United States for a specialized plating 
technique known as the Dalic process, 


1959 


with cloth buffs. 


previously owned by Dalic Metachemi- 
cal Ltd., Toronto, Canada. Steel Im- 
provement has in excess of 80‘. of the 
stock of the new subsidiary. 


Associated with Steel Improvement 
in this new venture are Metachemical 
Ltd., Eng.. and 
Laboratories Dalic, Paris. France. Steel 
Improvement has purchased a one-third 


Processes London, 


interest in the English company. /. 
Denis Hughes, managing director of 
Metachemical Processes Ltd. and J. J. 
lexi, head of 
Dalic are retained as 
sultants to Sifeo. 


Georges Laboratories 


technical con- 

President of Sifeo is Aubrey H. 
Vilnes, who also is executive vice presi- 
dent of Steel Improvement & Forge Co. 
Charles H. Smith, Jr., Steel Improve- 
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ments president. is chairman of the 
board. Also on the board are Mr. 
Jlughes and Mr. lexi. 


Turco Enters Specialized 
Coatings Field, Names New V.P. 


Expansion of its Chem-Mill Division 
to assume full responsibility for mar- 
keting a line of specialized coatings has 
been announced by Products, 
Inc., manufacturer of industrial chemi- 
cal processing compounds, The new 
line of will be marketed 
through the newly established Chem- 
Mill and Coatings Division. In line 
with this reorganization, the company 
also announces the following changes 
of personnel assignment: John F. Crow- 
ther, formerly general manager of the 
division, has been elected vice presideni 
of manufacturing for Turco Products. 
Inc. George H. Fox, Jr., formerly sales 
manager of the division, has become 
manager of the new division. 


Tu rco 


coatings 


Stanley F. Gruen, formerly adminis- 
trative assistant to the sales manager, 
has become staff assistant to the divi- 
sion manager. Hugh H. Muller, for- 
merly technical assistant to the sales 
manager, has become supervisor of the 
division’s technical service group, 


James D. Barton has assumed all 
sales and service responsibilities in the 
Western region of the United States for 
the new division, and C. Lee Hammond 
has assumed all sales and service  re- 
sponsibilities in the Southwestern and 
Southern regions. 


Baker Bros. Relocates 


Baker Bros., Inc.. buyers and sellers 
of reconditioned and new metal finish- 
ing equipment supplies, have 
moved to their new plant at Turnpike 
St., Route 138, Canton, Mass., tele- 
phone DAvis 6-6630. 

The plant will house the main ware- 


Standard-Toch Chemicals, Inc. 
Acquires Central Paint 
& Varnish Works, Inc. 


Standard-Toch Chemicals, Inc. of 
Staten Island. N. Y.. Linden, N. J.. and 
Chicago, announces the acquisi- 
tion of all the outstanding capital stock 
of Central Paint & Varnish Works, 
Inc.. Brooklyn, N. Y. Continuing as 
president of Central Paint is L. Francis 
Case, who was also elected a vice-presi- 
dent and director of Standard-Toch. 
Carl bauer, president of Standard- 
Toch, elected chairman of the 
board of directors of Central Paint. 


Was 


contour. 


help cut your polishing costs. 


1660 Summerfield Street 


GOBLET BUFFS, TAPER BUFFS, CYLINDER BUFFS, SMALL POLISHING WHEELS, 
RAZOR EDGE BUFFS, and many others for deburring, polishing and grinding any internal 


Write for additional information or contact your local dealer. These buffs are 
stocked by many dealers throughout the country. 

We manufacture a COMPLETE LINE OF BUFFS including full disc loose 
and sewed buffs and polishing wheels. Our metal center BIAS TYPE BUFF may 


Your request on your letterhead will bring our complete catalog by return mail. 


BARKER BROTHERS INC. 


ESTABLISHED 1911 


Brooklyn 27, N. Y. 


Canadian Distributor — LEA PRODUCTS COMPANY, Montreal 
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house and offices, as well as new and 
larger rebuilding facilities. Their re- 
built equipment is sold throughout this 
country, Canada, Mexico and Puerto 
Rico. With the new facilities they can 
rebuild full automatics and test gen- 
erators and rectifiers to 15.000 amps. 


Market Research Department 
Announced by Metal Finishing 


Jerry O’Brien has been appointed to 
the staff of FInisHine and will 
head up the newly formed research de- 
partment. Realizing the limited amount 
of specific market information avail- 
able from any source about the finish- 
ing field, it is planned to make an in- 
tensive study of the entire industry, 


Jerry O'Brien 


which will be of benefit to subscribers 
and advertisers. This project is now 
underway. 

Mr. O’Brien is a Korean War veter- 
an and was formerly associated with 
the National Gypsum Co. and the phar- 
maceutical firm of Hynson Westcott 
and Dunning. He has attended both 
Manhattan College and Rutgers Uni- 
versity. 
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Trask and Stamm in 
New Positions With 
Lead Co. 


Warren T. Trask and Ray R. Stamm 
have been appointed to new positions 
with National Lead Co. at St. Louis. 

Mr. Trask has been named manager 
of the metal divisions of the St. Louis 
and Southwestern branches of the com- 
pany. He has been assistant manager 
of the divisions for the area since 1953, 
and manager of the company’s Steel 
Package Division. and will continue in 
the latter capacity. He joined the firm 
in 1946 as sales manager of the Steel 
Package Division, and in 1952 was 
named manager of the division. 

Mr. Stamm becomes a special repre- 
sentative for fabricated metal products. 
He has been manager of the metal di- 
visions of St. Louis and Southwestern 
branches since 1950. Mr. Stamm was 
first employed by the company in 1913 
at the St. Louis branch, and in 1924 
joined the metal sales staff. He became 
assistant manager of metal sales for 
the St. Louis branch in 1939, and man- 
ager in 1943. In 1948 Mr. Stamm was 
appointed assistant manager of the St. 
Louis branch. 


Schaffner Appoints McAndrew 


Schaffner Mig. Co.. Inc., announces 
the appointment of Norman McAndrew 


Norman McAndrew 


as factory representative for the De- 
troit. Mich. area. 

Mr. McAndrew has undergone an 
extensive training program in sales and 
will be located at 12234 Fielding, De- 
troit, Mich. Phone VErmont 6-7565. 


Maremann to Represent Titanine 


Emil G. Maremann, of Collegeville. 


METAL FINISHING, May, 


Allied Research Products, Inc. Holds Sales Meeting 


A! 


swings wto Ai / 7 


At Allied Research Products, Inc.'s 
recent annual sales meeting. which was 
held in the company’s headquarters 
city. Baltimore, Md., the entire sales. 


Pa.. has been appointed by Titanine, 
Inc., Union, N. J.. as technical repre- 
sentative on the Eastern Seaboard Dis- 
trict to handle its exclusive line of air- 
craft. industrial and multicolor finishes. 

Mr. Maremann received his educa- 
tion at Newark College of Engineering 
and Stevens Institute of Technology. 


Chainveyor Corp. 
Appoints Barnes 


Announcement of the appointment 
of Ferguson Barnes to the post of 


NEW 


service, promotion and development 
group got together for the first time 
since the acquisition of the Wagner 
facilities and products last June. 


Southeastern Division manager has 
been made by Chainveyor Corp. He 
will headquarter in the company’s 
Jacksonville. Fla.. ofices and will ser- 
vice Florida, Georgia, Alabama. North 
and South Carolina. 


Barnes, whose background includes 
over thirty years’ experience in engi- 
neering. manufacturing and sales, is a 
graduate mechanical engineer of the 
University of Kentucky. He is a regis- 
tered professional engineer. licensed in 
the states of Georgia and North and 


e STURDY « LIFETIME 


PPI Titanium Scrap Saver Anode Baskets 


Completely Made of Titanium Metal with Rugged 
Welded Frame . . . Built to Last Almost Indefinitely 
When Used in Nickel or Acid Copper Plating Solutions 


Advantages that will make you money ...... . 
‘ @ Nickel and Copper anode scrap makes perfect electrical contact to 


titanium basket and draws full current 
@ Solutions have no effect on titanium metal either 


s with or without current c 
@ Eliminates the hazards of plating failures that | 
occur when using plastisol coated steel baskets 
@ Eliminates all possibilities of iron contamination 
Es NOTE: Titanium metal can’t be used in cyanide or 
fluoborate solutions 
Titanium Scrap Saver Baskets are made in graduated 
sizes . . . write today for prices, details, and advise 
us of your requirements. PATENT PENDING 
A Few PPi Territories Open For Distributors . . . write for details 
A PRODUCTS, tnc. 
1509 N. WASHINGTON 
KOKOMO, INDIANA 
F959 97 
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South Carolina. Prior to his associa- 
tion with the company. he was sales 
manager of Jeffrey Mfg. Co. 


Pierce & Stevens Chemical Corp. 
Announces Appointments 

Pierce & Stevens Chem, Corp., Buf- 
falo, N. Y. manufacturer of protective 
coatings and finishes, has announced 
the appointment of several executives 
to new administrative assignments, 
Among those elevated are Herman J. 
Deney who becomes vice president in 
charge of research and Dawin E. Ellis, 
who is now vice president in charge of 
production. 

Mr. Deney, 45, joined the corpora- 
tion in 1931, serving as research direc- 
tor prior to his new appointment. 

Mr. Ellis, 50, formerly technical di- 
rector, has been with the firm for 31 
years, associated closely with its inter- 
ests in protective coatings technology. 


Techline Opens 

New Chemistry Laboratory 
Techline Division of Wheelabrator 

Corp. has opened a new chemical lab- 

oratory in conjunction with the pro- 

cessing laboratory at the Vicksburg 


plant, with facilities for research and 
development in the field of barrel fin- 
ishing compounds, 


News from California 


By Fred A. Herr 


A distinguished 
name was added to 
the roster of the 
Southern California 
plating industry in 
March when Francis 
T. Eddy, immediate 
past president of the 
A.E.S., and former- 
ly president of Tech- 

nicraft Laboratories, Inc., Thomaston. 
Conn., became associated with Charles 
Wirth as a partner in Bayside Plating 
Co., in Costa Mesa, Calif. 

Under a corporate realignment the 
firm’s name has been changed to Bay- 
side Industries, Inc., with Wirth as 
president and Eddy as vice president. 
They have informed METAL FINISHING 


that plans for expansion are under- 
way. A new plant building has been 
acquired at 1761 Placentia Ave. in 
Costa Mesa, in which 10,000 square 
feet of production area are available. 
The firm will specialize in precious 
metal plating, particularly on electronic 
parts, to provide increased service for 
an electronics industry which has ex- 
perienced a phenomenal growth in the 
Orange County area between Anaheim 
Santa Ana on the east and NewPort 
Beach on the coast during the past 
half dozen years. The presence of a 
branch plant of Technicraft in Costa 
Mesa brought Eddy and Wirth to- 
gether several years ago. The acquain- 
tance culminated in Eddy acquiring a 
full partnership in February of this 
year. The new plant will be equipped 
for plating gold, silver, rhodium, in- 
dium and palladium, as well as cadmi- 
um, nickel, chromium, copper and zine. 


William A. “Bill” Nairne, who has 
spent the past five years as manager of 
buffing compound sales in Grand Rap- 
ids, Mich., for Hanson-Van Winkle 


Munning Co., has returned to Southern 


finishing production. 


grain — 


pound @ Burring Compound. 
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NUGLU 


THE IDEAL ADHESIVE 


For Setting Up or Recoating 
Polishing Wheels, Abrasive 
Belts & Discs 


Nuglu, a liquid glue, developed to lengthen wheel 
life — produce a better finish, and increase metal 


BRUSHING NUGLU 


A mixture of Nuglu and graded aluminum oxide 


Save on operating costs, increase production, re- 
duce wheel inventories, and obtain greater results, 
with less costly materials, in fine polishing work! 


Ask for information on The Siefen Finishing Systems 


— Also for better metal finishing use Siefen Compo- 
sitions @ Stainless Steel @ Bar (Grease) in Tube @ 
Liquid Tripoli @ Liquid Grease @ Lapping Com- 


Siefen For Service 


J. SIEFEN CO. 
5643 LAUDERDALE, DETROIT, MICH. 
Our Thirty-Second Year 


TAKE THE LOAD 
orF rour TOP 
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use TRUE BRITE 
BRASS SOLUTIONS 


Trouble Free — Low Cost 
Little Supervision Needed 
Ready To Use — Just Add Water 
Uniform Color — Can Match Colors 


Write For Bulletin on Brass Plating 


TRUE BRITE CHEMICAL PRODUCTS CO. 
BOX 31, 


OAKVILLE, CONN. 
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California to serve as a member of the 
sales staff of Alert Supply Co., a H- 
VW-M subsidiary. Bill is a native of 
California. He was formerly with the 
A. J. Lynch Co., Los Angeles, and later 
served as plating department manager 
when Hanson - Van Winkle - Munning 
took over the Lynch operations. 


Don Bedwell, “Mr. Plating” of 
Southern California, who retired two 
years ago as plant manager of the Hall- 
Mak Co., Los Angeles, is finally taking 
the trip to Europe which Uncle Sam 
and a run-away Kaiser Wilhelm of 
Germany deprived him of in 1918. 

In November, 1918, Don, as a mem- 
ber of the 12th U. S. Infantry Regi- 
ment, was aboard a troop transport. 
bound for the western front in France. 
When the ship was half way across the 
Atlantic, as Don phrased _ it, the 
German Army fell apart, the Kaiser 
took it on the lam to Holland. and news 
of the armistice flashed to the 
troopship.” 

The ship turned back to the United 
States and Don wound up on debarka- 
tion duty in Newport News. Va.. until 


was 


A Flexible and 

Resilient Buff 

for Flat or 
Irreqular Surfaces” 


FORMAX 


ZiIP-TIP 
BUFFS 


The radial segment construction of the Zip-Tip Buff 
permits it to perform equally well on flat or contoured 
surfaces. The cross-cutting movement of the spoke-shaped 
segments prevent work streaking while it breaks up 


straight-line patterns on the surface. 


®@ Zip-Tips are available ina wide 
variety of all cloth constructions 
—also combinations of cloth 
and sisal. 

@ Zip-Tips are made of heavy- 
duty, bias-cut materials 
mounted on ventilated steel 


greater 


centers. 
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©@ Zip-Tips are extra thick and 
provide wider buff faces with 


he was demobilized in March, 1919. 

On April 23, 1959, 401% years later, 
Don boarded a ship in New York with 
Mrs. Bedwell for a European trip 
which he hopes this time will take him 
all the way across the Atlantic. The 41 
year deferred European trip will in- 
clude visits to England, West Ger- 
many, Austria, France, Switzerland, 
Italy and Spain, winding up on the 
French Riviera. The Bedwells expect 
to return to their Inglewood, Calif., 
home about July 1. 


Fearonics, Inc., a new printed cir- 
cuit board company at 1083 American 
Street, San Carlos, Calif.. has equipped 
its recently established new plating de- 
partment with all new equipment, the 
major units of which consist of 16 new 
tanks. The firm is set up to do copper 
plating through holes, and precious 
metal plating on electronics compo- 
nents; and has on file an application 
for a permit from the Dow Chemical 
Co. to do electroless nickel plating on 
magnesium. 

Fearonics is a family operation. Ar- 
thur D. Fearon is president. G. Joseph 


Fearon, formerly assistant plant en- 
gineer for the Dalmo-Victor Co., is 
secretary and general manager. Miss 
Alleen Fearon is vice-president. She 
worked on printed circuits at Hughes 
Aircraft & Research Development Ex- 
perimental Laboratory during the pio- 
neer days of printed circuitry, and also 
saw service at Ampex and Hewlett- 
Packard Co, Miss Lavina Fearon, the 
firm’s treasurer, formerly served with 
the UL. S. Geological Survey in Menlo 
Park, Calif. 

George J. Hetz has been named gen- 
eral manager of C&W Metal Finish- 
ing, Inec., Los Angeles. Since 1942 
George has been with Mefford Chem. 
Co.s Los Angeles sales staff and, in 
1955, manager of Mefford’s 
metal finishing supply division follow- 
ing John Millhorn’s resignation to es- 
tablish Millhorn Chemical & Supply Co. 

CSW Metal Finishing is headed by 
Charles W. Husband. \t specializes in 
zine die cast work, producing its own 
and 


became 


castings manufacturing — license 
plates, complete from the manufacture 
of the casting to the finished plated 


product. The company also does hard 


da 


capacity. 


@ Zip-Tips are perfectly balanced 
—require no raking. 
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DETROIT 7, MICHICAM 
"THE FOUR McALEERS'™ | 


May, 


| BUFFING COMPOUNDS 


Specifically formulated to meet local needs. 


| NORTHWEST 
METAL CLEANERS 


To meet western requirements in full cooperation with 
Northwest Chemical Co. 


H-VW-M 
PLATING PROCESSES & EQUIPMENT 


Complete service available to western platers. 


CHECK WITH US FOR YOUR NEEDS 


rélenrt Suppty Company 


HANSON-VAN WINKLE-MUNNING CO. 


2041 So. Davie Ave., Los Angeles 923 Harrison St., San Francisco 
RAymond 3-8641 


Made in California 


Also Made in California 


subsidiary of 


MATAWAN, N. J. 
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chromium, cadmium, and gold plating, 
as well as anodizing. In March, Hetz 
was elected president of Los Angeles, 


A.E.S. 


Elmer M. Sanders, who has served 
with the Price-Pfister Co. of Los An- 
geles as a process engineer and chem- 
ist since 1950, resigned March | to as- 
sume the post of chief chemist for Mod- 
ern Plating Co., which Leo Antimion 
operates in the International Airport 
District of Los Angeles. Sanders is a 
graduate of Wiley College. Marshall, 
Tex. (1940), and took post-graduate 
work in chemistry and chemical engi- 
neering at Occidental College and the 
University of Southern California in 
Los Angeles. 


Los Angeles Paint & Varnish Pro- 
duction Club has announced it will 
sponsor a Short Paint Course at the 
University of California at Los An- 
geles on June 15 and 16. The course 
will cover various topics related to the 
paint field, from color and corrosion, 
to rheology to polymers. The subjects 
will be presented by outstanding  per- 
sonages in their field, representing a 


Kx 


New Construction 


for longer Service .. . 


STUTZ 
CONSTRUCTION 


Heavy gauge steel with wire woven 
through steel angle firmly attached to 
main stem. Cannot come apart or 
loosen. Side clip is for STUTZ BAR- 
REL PLATING TANKS having sub- 
merged rectangular anode bars. Side 
clip not furnished for racked plating 
tanks. Standard hook 6 inches. Other 
hook lengths furnished in quantity of 
100 or more. 


WELDED CONSTRUCTION — Note 
how welds have dissolved or broken in 
use. Often caused in barrel plating 
where currents are high and barrel 
transfer is rapid. 


Write for Complete Literature 


The 


selection from the entire United States. 

John Challacombe of the Beckman 
Instrument Co. delivered a talk on “An- 
alytical Instrumentation” at the organi- 
zation’s last monthly meeting. He dis- 
cussed the development and growth of 
pH control in industry, described re- 
flectometers, colorimeters and spectro- 
photometers, and cited uses for each of 
the instruments as related to the paint 
as well as other industries. Mr. Chal- 
lacombe illustrated the use of infra- 
red spectro-photometers working with 
a gas liquid partition chromo-photo- 
graph which revealed how many or- 
ganic groups could be identified from 
minute samples. 


A visitor to California in March was 
Amjad Ali Khan, a metals process en- 
gineer affliated with Pakistan Interna- 
tional Airlines, Pakistan. Mr. Khan’s 
plans were to spend about two months 
in the San Francisco area studying the 
practical aspects of plating as they per- 
tain to the Wright 3350 engine. the 
power unit used on the DC7 and Con- 
stellation planes. Richard T. Coen, sec- 
retary-treasurer of Francisco 
Branch of the A.E.S., reports that Mr. 


BALL 
ANODE 
CONTAINER 


STUTZ CONVENTIONAL 


> 


PRICES —12¢ per inch for basket 
lengths 18” or longer. Side clip 15¢ 
extra. Increments 3”. Curved contain- 
ers one size only, 27” for 14” and 16” 
diameter barrels 15¢ per basket addi- 
tional. 
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Company 


Complete Metal Finishing 
Equipment & Supplies 


S T i T 4430 Carroll Ave. Chicago 24, III. 
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Khan has applied for membership in 
the branch, and may look into the pros- 

‘ts li branch in Paki 
pects of founding a branch in Pakistan 
after he has returned home. 


The 11th annual Western Metals Ex- 
position held at Pan Pacifie Audi- 
torium, Los Angeles, drew an attend- 
ance that exceeded 60,000 during its 
five-day run March 16 to 20. Total at- 
tendance at the technical sessions of 
the Metal Congress in the Los Angeles 
Ambassador Hotel, which were held on 
dates concurrent with those of the ex- 
hibit, was approximately 6200. 

Among the 400 exhibitors who dis- 
played their products in some 350 
booths in the auditorium and a tent an- 
nex were approximately 25 local and 
national manufacturers and distribu- 
tors, who exhibited machinery, chemi- 
cals, supplies. and processes pertain- 
ing directly to the finishing and buffing 
phases of the metals industry. 

American Society of Metals, sponsors 
of the show and conference, have set 
March 20 to 24, 1961, as return dates 
for the event in Los Angeles. 


Associations and Societies 


AMERICAN ELECTROPLATERS’ 
SOCIETY 


British Columbia Branch 


The March 18 general meeting took 
the form of a plant tour through the 
facilities of Huntington Rubber Mills 
Ltd. in Port Coquitlam. The tour got 
underway at 7:00 p.m. on Wednesday. 
March 18th. 

Doug Armstrong, representing the 
company, led a group of 26 members 
and guests around the works. Doug 
described. in detail, the various opera- 
tions of rubber processing. The  spe- 
cialized equipment aroused a good deal 
of interest among those who attended. 
It was both an enjoyable and profitable 
evening, showing once again the popu- 
larity of plant tours. 

There was no business conducted at 
this meeting which adjourned at 9:30 
p.m. 

N. A. Shepherd 


Secretary 
Newark Branch 


Some 65 members and guests cele- 
brated the advent of Spring by attend- 
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ing the second annual Sustaining Mem- 
bers’ meeting on March 20. 

Chet Borlet, 3rd vice president of the 
Society and Joe Rembecki, vice-presi- 
dent of New York Branch were intro- 
duced, as were sustaining member rep- 
resentatives: 

Howard Martin of Frederick Gumm 
Chemical Co.; Myron Diggin of H- 
VW-M Co.: Gene Wagner of Hy-Grade 
Electro Plating Co.: Clarence Sample 
of International Nickel Co.: Don 
}olino of Maas and Waldstein: Stan 
Wilson of Sel-Rex Corporation. 

Two applications were accepted and 
five new members. George Barbarow 
of ITT Labs., Henry Berger of Indus- 
trial Washing Machine. Charles Bird of 
American Aluminum Co.. Larry Bot- 
kin of Precision Resistor and Jack 
Zulumian of Curtiss Wright Corp., 
were elected. 

President Gus Bittrich called upon 
John Banta, who reported on the 
Ladies Nite program for April, Gus 
then presented his annual report for 
the Branch citing as accomplishments 
the adoption of a set of By-Laws. the 
establishment of the Louis Donroe 
award. obtaining the convention for 
1963 and writing of the Branch His- 
tory. This report was accepted by the 
Branch. 

Under the new By-Laws. there being 
no contest. it was moved and passed 
that the Secretary cast a ballot for the 
following officers: 

President. Fred Meyer: 1st V. Presi- 
dent. John Banta: 2nd V. President. 
Howard Martin; Treasurer. George 
Wagner: Secretary. Don Foulke; Li- 
brarian, Al Korbelak: 
Arms. Cy La Manna. 

Board of Managers: Thomas Austin, 
Gustave Bittrich, William Grigat, 
George Reuter and Clifford Struyk. 
Don Foulke, 
Wagner, and W. A. Wesley. 

Alternate Delegates: Wm. Grigat, Al 
Korbelak and Cy La Manna. 

Mr. Borlet proceeded to install the 
officers and board of managers and 
Fred Meyer presented Gus Bittrich with 
his Past President’s pin—-followed by 
a standing ovation for Gus in honor of 
the accomplishments of the year 1958- 
1959. 

President Meyer then turned the 
meeting over to Librarian pro tem 
La Manna, who introduced Chet Borlet 
of Grand Rapids Bross Co, as the first 
speaker of the evening. Chet discussed 
the “Engineering Aspects of a Good 
Filtration System.” 


Sergeant-at- 


Delegates: George 
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May, 


May. 


Frank La Que, vice president and 
manager of development and research 
of Imco, then spoke on “Metals for 
Outer Space.” He explained the heating 
effects. discussed missile construction 
and metals in use and materials of po- 
tential value. 

\ rising vote of thanks was followed 
by refreshments to top off a fine eve- 
ning. 

D. Gardner Foulke 
Secretary 


Columbus Branch 


The regular monthly meeting was 
held at Battelle Memorial Institute on 
Friday, March 6, at 8:00 p.m. The 
business meeting was called to order 
by President Harry Moore, and candi- 
dates Paul J. Grote and Robert G. 
Sheehan duly approved 
elected as members of the branch. 

Columbus branch approved placing 
on the agenda of the Detroit meeting 


were and 


a discussion of raising the per capita 
tax for AES from $5.70 to $10.00. It 
not mean that the Columbus 
branch approves or disapproves the per 


does 


capita tax raise, but merely approves it 
being put up for discussion. 

Rudy Skriletz was instructed to pro- 
pose the following changes in Article 
VI of the By-Laws of the Tri-State Re- 
gion AES at the Tri-State Meeting on 
April 4. 1959: 1. Set the fund limit at 
$1500.00 with excess going to AES re- 
search fund. 2. When the fund goes 
below $1000.00, solicitations may be 
taken. 3. The first $150.00 profit from 


any annual meeting shall be returned 
to the host branch. 4. Fiseal account- 
ing shall be made June 30th of each 
year to determine fund for following 
year. 

Librarian Les McGraw introduced 
the speaker of the evening. P. H. Brotz- 
man of Ohio Metachemical Co.. whose 
subject was “Selective Electroplating 
By Dalic Process.” He was assisted in 
the demonstration by Frank Schladen. 

Following a question and answer 
session and a round of applause for the 
speaker, the meeting was adjourned. 

Halvor Christianson 


Detroit Branch 


Approximately two hundred mem- 
bers and wives of the branch attended 
Ladies’ Night on Friday evening. 
March 6th, at the Statler Hotel, Detroit. 
Ezra A. Blount, Editor of “Products 
Finishing” showed colored movies of 
Japan and gave a commentary. Vincent 
Cassidy, of Ford Motor Co., was tech- 
nical chairman. 

The meeting notice reported the elec- 
of two new members, Paul F. 
Highberger and Edward J. Cox, in- 
transfer from Cleveland. This brings 
the total chapter membership up to 690. 


tion 


The following nominations for offi- 
cers for the 1959-60 Society year were 
read. No additional names were offered 
from the floor. 

President. Don Bigge: st Vice Pres- 
ident. Fred Omlstead: 2nd Vice Pres- 
ident. Ed Kubis; Secretary-Treasurer, 
Guy Cummings, Jr.: Educational Chair- 


BEST CLEANING METHOD, 
for SHEETS OF GLASS!... 
or SHEETS OF METAL! | 


PROBLEM: To economically wash, rinse 
and dry 4° square sheets of heavy plate 
glass which are used for molding sheet 
plastic. Mold release wax must be re- 
moved before re-use. 

SOLUTION: This A-F stainless steel 
Cleaning and Finishing Machine with 
power-driven rubber rolls which advance 
the glass molds through all operations; 
cleaning accomplished by power-driven 


brushes. 


individually 
spring loaded for adjusting tension. Easy 
access ts provided to all parts without 


rolls are 


Upper 


disturbing adjustment of rollers or 
brushes. 

Just another example of A-F engineer 
ing ingenuity ... Whatever your partc- 
ular cleaning or finishing problem 
write us — first! We'll be glad to submit 


our proposal. 


Why not write us today? 
A-F ENGINEERED Cleaning and Finishing Machines 
Plant-Wide Conveying Systems 

THE ALVEY-FERGUSON CO., 501 Disney Street, CINCINNATI 9, OHIO 
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man, Vince Cassidy; Board of Mana- 
gers, Carl Durbin; Delegates & Alter- 
nates, Manuel Ben, Glenn Friedt, Jr.. 
Joe Gurski. Howard McAleer, Lee 
Vorse, Cleve Nixon, Dick Saltonstall, 
Wright Wilson. 

The Executive Group did not have a 
meeting this month due to the fact that 
The Udylite Corp, had a cocktail party 
dinner and presentation of their new 
V.I.P. machine in the Main Ballroom 
of the Statler Hotel prior to the Branch 
meeting. 

R. OF Trees. 


Publicity Chairman 
Baltimore-Washington Branch 


The March 10 meeting was held in 
the chemistry lecture room. Bureau of 
Standards, Washington. D. C. 

Frank M. Macioce of Industrial Fil- 
ter and Pump Mfg. Co., Chicago. TIL. 
was the featured speaker of the eve- 
ning. His subject was “Pollution Abate- 
ment as Related to the Electroplating 
Industry.” It was very evident from the 
questions following Mr. Macioce’s talk 
that the subject is of prime interest to 
most electroplaters. 

Robert W. Bauer, Capital Airlines 


A 
N 


You Can Be Sure Of 


QUALITY 


UNIVERTICAL 


High Purity 


Be Ahead Of The Rest 
GET THE BEST! | 


Ah 


Inc., Washington, D. C. and Paul A. 
Krasley, Bureau of Engraving and 
Printing, Washington, D, C. were elect- 
ed to membership. Frank M. Mansfeld. 
Allied Research Products, Inc., Balti- 
more, Maryland, was received as a 
transfer member from the Detroit 
Branch. 

Dr. Wm. Blum talked briefly con- 
cerning the forthcoming technical ses- 
held April llth. Arthur 
Pierdon reported on the Interim Meet- 
ing that was recently held in Atlanta. 

Harold W. Scott 
Secretary 


sion to be 


Grand Rapids Branch 

The regular monthly meeting was 
held Friday. March 13, in the Trader's 
Room at Scottie’s Restaurant. Forty- 
seven members were present for the 
dinner of sirloin, shrimp, or fish. 

The business meeting conducted by 
President Paul Waalkes included the 
nomination and election of a slate of 
officers for the 1959-1960 season. The 
officers elected were: President, Donald 
R. Smith; First Vice President. Thomas 
C. Henner: Second Vice President. Or- 
ville D. Hoxie; Secretary. Carl J. 
Byrns, Jr.: Treasurer, Bernard Kum- 


| 
A 


ko; Librarian, William Griffin; As- 
sistant Librarian, William McGee: 
Board of Managers, John Dykstra, 
Donald H. Schantz, and Paul A. 
Waalkes. 

New members elected at the meeting 
included Frank J. Maes, John M. Van- 
der Ploeg, and George A. Alandt, Jr. 

The branch unanimously voted a 
proposal to bring before the National 
Convention in June, to increase the per 
capita dues from the present $5.70 to 
$10.00 a year. The justification for this 
increase was presented by Third Na- 
tional Vice President Chester Borlet, 
who pointed out that for many years 
the National Society has been primar- 
ily supported by proceeds from Plat- 
ing magazine. Since this has been a 
year of reduced advertising expendi- 
tures, the National Society is facing a 
deficit. By an increase in the per capita 
tax, the heavy dependency of the So- 
ciety upon Plating would be relieved 
and finances would be stabilized. 

The speaker for the evening was C. 
Heamon Castle, executive vice president 
and technical director. Abrado Finish 
Corp. Mr. Castle discussed mechanical 
finishing. particularly as related to bar- 


THE NEW 


MACARR 


CURRENT 
INTERRUPTER 


MODEL CIAC 


Interrupts voltage to main 
line starter of rectifier feed- 
ing current to plating tank, 
where interruption is de- 
sired. Capable of handling 
rectifiers with capacity ranges 
from 500 to 10,000 amps. 


TYPE CIDC 


Interrupts current using auxil- 


iary DC switch of proper capacity for inter- 
ruption at bus-bars. Models available from 
250 to 1500 amps. DC: 

MODEL CIDC-250 

MODEL CIDC-500 

MODEL CIDC-1000 

MODEL CIDC-1500 


Send to Dept. MF for Complete Information 


MACARR, INc. 


2543 BOSTON ROAD BRONX 67, N. Y. 
OLinville 3-3306 - 7 


SERVICE 
and VALUE 


UNIVERTICAL 


FOUNDRY AND MACHINE COMPANY 
1484) Meyers Rd., BRoadway 3-2000, Detroit 27, Mich. 


VIRGIN METALS 
USED EXCLUSIVELY 
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rel burnishing. Along with Mr. Castle's 
most interesting talk. many slides were 
shown, pointing out applications and 
results of burnishing with various abra- 
sives on a variety of base metals. A 
complete description of vertical fixture 
machines using wet abrasives was 
given. The interest in Mr. Castle’s talk 
was apparent by the lively discussion 
period that followed. 

Thomas C. Henner 
First Vice President 


Los Angeles Branch 


Los Angeles Branch commemorated 
the Golden Jubilee of the A.E.S. with 
one of the most successful annual edu- 
cational sessions in its history on 
March 21. The branch’s 29th annual 
technical session. followed by a dinner 
dance in the evening. was held at the 
swank Beverly Hilton Hotel in Beverly 
Hills, Southern California's newest 
hotel. 

The daytime technical session was 
held in the Nordic Room where chair- 
man Harvey Hunt called the session 
to order at 9:30 A.M. with 150 mem- 
bers and guests in attendance. Tying 
in the local session with the 50th An- 


VEO SEE ways 


niversary Celebration of the Supreme 
Society was a golden cloth banner, 5 
feet high by 40 feet long, which ex- 
tended nearly the full width of the 
meeting hall on the wall behind the 
speaker’s table. It read: AES Golden 
Anniversary—Detroit, Mich., June 11- 
19, 1959. Before presenting the first 
speaker, Chairman Hunt briefly _re- 
viewed the AES’s progress since its 
founding in 1909 and called attention 
to the 50th anniversary convention and 
show to be held in Detroit in June. 

Guests from out-of-town who were 
introduced included: Ben P. Sax, chair- 
man of the board of American Buff 
Co., Chicago; Mrs. Joan Trumbour 
Wiarda, president Metals & Plastics 
Publications, Inc.. Westwood, N. J.: 
Fred Huntington, plating consultant. 
Alameda, Calif.. past-president of San 
Francisco Branch: Justin Call, General 
Electric Co.. Microwave Laboratories. 
Palo Alto. Calif., also a San Francisco 
Branch past-president: Trevor Harry, 
Wildberg Bros.. president-elect of San 
Francisco Branch: John Howard, Cali- 
fornia Plating Co.. Stockton, Calif.: 
and C. B. Christopher, Philco, Ine.. 
Palo Alto. Calif. 


( BONDING CEMENT 
| for Wheels and Belts 


Industry’s Abrasive 


SIZES AS WELL AS BONDS 


Gripmaster cuts out one preparation material and one 
preparation step. No special sizing is necessary. This 
superior bonding cement has a double use. But seein’ is 
believin’. Test Gripmaster in your own plant under your 
own working conditions. Send us the enclosed coupon or 
use your company stationery and we'll send you a test 


size sample without charge or obligation. 


LEA-MICHIGAN, INC. 


AGATE LACQUER 
MANUFACTURING CO., INC. 


Speakers at the technical session 
were: Dr. Samuel Spring, Kelite Corp., 
Los Angeles, who spoke on “Alkaline 
Cleaners” and illustrated portions of 
the talk with slides: Dr. M. M. Beck- 
with, Harshaw Chem. Co., Cleveland, 
O., whose subject was “Bright Nickel 
Plating”: and Bernard Goldwasser of 
Convair Aeronautics, Pomona, Calif., 
who addressed the group on “Printed 
Circuit Plating.” 

At 1 p.m., 110 members and guests 
gathered in the hotel's Cadora Room 
for luncheon. Larry O'Neil exercised 
his Irish charm as toastmaster to create 
an hilarious atmosphere of good-cheer 
preceding the introduction of the guest 
speaker. The speaker was Les Richter, 
linebacker for the Los Angeles Rams 
pro-football team and a former all- 
American and three-time Rose Bowl 
player for the University of California 
at Berkeley. Richter delivered an enter- 
taining and amusing talk on past glory 
and future plans of the Rams, which 
was followed by a film showing high- 
lights of Ram games of 1958. Two foot- 
balls autographed by Ram players were 
raffled off, and the prizes were delivered 
to the winners in true football fashion 


Our 
32nd Birthday 
Thank You! 


SERVING INDUSTRY SINCE 1927 


11-13 43rd Road 
Long Island City, N. Y. 


. 14459 Wildemere, Detroit 38, Michigan 


(A member of the well-known Lea Group of Finishing Specialists) 


ine. (_] Please send us your free sample of GRIPMASTCR. | Stilwell 4-0660 -1 
ildemere 
1 Detroit 38, Mich. (] Please send us literature giving full details. 
Name GAT LE 
THE LAST WORD IN QUALITY @ 
Address — MF-5-59 
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via a forward pass from Richter at 
the speaker's table to the winners across 
the room. One of 
loted pass, and some of the hotel's 


them wes an in- 


chinaware suffered on the play. 

\ was on the 
from 6:30 to & pam. The dinner dance 
began at @:15 o'clock in the Inter- 
national Ball Reom. Larry Henderson, 


| chairman. estimated attendance 


program 


genera 
! 

at well over 690 members. guests and 

their ladies. 


socially and economically. 


which made for a success 
ful aitair 

Henderson and his committee pre- 
ented 7 most elaborate floor show 
the bri has e nyove “din many years. 
The ac was an ice show on 
colored ice. presented on the ballroom 
floor, which permitted uninterrupted 
views from the tiered table levels in 
practically every part of the room. John 
VWillhorn directed the 


which is an 


waltz contest 


annual feature of the 
branch's dinner dance. 
Heading the 


worked on the 


committees which 
arrangements for the 
dinner dance 


chairman: 


technical session and 


were: Henderson. general 


O'Neil, Claire Verwest, Ozzie Grizat. 
Jack Schultz, Norman Painter. Mrs. 
Fonna Ott, Claude Weekly and John 
Villhorn. 

George J, Hetz, general manager of 
C & W Metal 
\ngeles. was elected president of the 
braneh at the March 11 
Rodger Young Auditorium. 
unanimy 


Finishing. Los 


meeting in 
Elected by 
us vote upon recommendation 
of a nominating committee headed by 
Truman Stone, he had previously 

ved the branch as first and second 
Vice president, treasurer, and librarian. 
and is currently also co-chairman of 
the arrangements committee for the 
1960 AES convention. 

Frank Virgil of L. Butcher Co. 
was elected first vice president: Emmett 
H. Babcock of Convair. Inc... Pomona. 
Don W. Baud- 
rand of Baudrand Laboratories, treas- 
urer: Harvey K. Hunt of Alert Supply 
Viss Margaret 
American Aviation, li- 


second vice president: 


Co... secretary: and 
Farmer, North 
brarian. 

The new board of managers is com- 
posed of out-going president Norman 


Weekly of McDermid, Inc. Miss 
Farmer is the first woman elected to 
office in Los Angeles Branch. 

Four of the new officers are practical 
plating men—Hetz, Babcock, McEwan 
and Painter: two represent the research 
field—Baudrand and Miss Farmer: 
and three are drawn from the sales en- 
gineering field Virgil. Hunt and 
Weekly. 

Before taking over as general man- 
ager of CSW. Hetz worked for 12 years 
as a sales engineer for Mefford Chem. 
Co, in Los Angeles. and five years as 
the manager of the firm’s metal suppl) 
department. His thorough knowledge 
of both ends of the business should 
redound to the branch’s benefit during 
the coming fiscal year. when prepara- 
tions for the 1960 AES convention will 
engage much of the president's time 
and attention. 

\s co-chairman with Tony Stabile of 
the 1960 convention committee, Hetz 
reported at the March 11 meeting that 
the Democratic National Convention, 
which will be held in Los Angeles in 
July. 1960, will interfere with the 


Frank McEwan Viewer Bros.: Norman 
Larry Painter of Hall-Mak. Co.. and Claude 


Harvey Hunt. William Thomas, 
Virgil. Harold 


A.E.S. convention plans only to the 


Wanamaker, extent that, in deference to the political 


SWITCH TO 
HARRISON’S 


Insulated hook 


with handle ring 


Ring permits easy. gathering with 
gloved hand or straight hook even 
when rings are in solution 


Handle ring 
permits moving 
large number 

of hooks 

without dropping 


Prevents dropping hooks into tank \ 
into solution 


Heavy, one-piece copper hook car- 
ries plenty of current and assures 
good cathode contact 


Glass smooth plastisol coating is 
easy on gloves 


: “S$” Hook wi in 

_ Carbon Steel, Plastic, Wood, etc. one-piece copper, plastisol coated ’ 
_ EMERY CAKE, GREASE STICK, “TRIPOLI | Soc $45.00 
POLISHING CEMENT AND THINNER 


Plain insulated “S’’ Hook 


up wheels, belts and | “" 10" 45¢ 40.00 


— stock — immediate delivery 
HARRISON & COMPANY, INC. 
P. O. Box 457. 
HAVERHILL, MASSACHUSETTS 


plain 
insulated 
“S” Hook 


MANUFACTURING COMPANY 
= a 
947 N Cicero Ave., Chicago 51, Ill 
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conclave, AES convention dates have 
been changed to July 24 to 28, 1960. 

J. Barrie Blackburn, chairman of the 
research committee. reported the re- 
instatement of Virtue Brothers, Los 
Angeles, to the list of sustaining mem- 
berships. Blackburn urged that a strong 
drive for additional sustaining mem- 
bers be conducted during the ensuing 
vear so that the branch can face the 
opening of the 1960 national conven- 
tion with a substantial increase. Doubl- 
ing the present sustaining membership 
total from 20 to 40 would entail con- 
siderable concerted effort on the part of 
the branch, according to Blackburn. 
but would not be impossible. 

Among the guests introduced by 
President McEwan was Francis T. 
Eddy, immediate past-president of the 
A.E.S. Formerly president of Techni- 
craft Laboratories of Thomaston, 
Conn., Mr. Eddy recently acquired a 
partnership interest in Bayside Indus- 
tries. Inc., Costa Mesa. Calif. will live 
permanently in Southern California. 
and plans to transfer his AES member- 
ship from Waterbury. Conn., to Los 
Angeles Branch shortly after the 1959 
convention, 


New members accepted at the March 
11 meeting included Myron Peterson. 
Jean Lochet, Edward Maloney and 
Lincoln Lowe. The educational feature 
was an industrial film entitled “This is 
Aluminum.” shown through the court- 
esy of the Aluminum Co. of America. 


NATIONAL ASSOCIATION OF 
CORROSION ENGINEERS 


Three new directors representing 
regions of the National Association of 
Corrosion Engineers have been elected 
for three-year terms of office. 

T. R. B. Watson, founder of Cor- 
rosion Services Ltd.. Toronto, Can.. 
will represent the association’s Cana- 
dian region. He has held several re- 
gional and sectional offices in NACE 
and is a mechanical engineering grad- 
uate of the University of Toronto. 

The South Central region will be 
represented by J. C. Spalding of Sun 
Oil Co., Dallas, Tex. He formerly was 
a faculty member of Southern Metho- 
dist University and has held several 
offices in the South Central region. 

E. F. Moorman, research engineer 
with International Harvester Co., Chi- 


famous for long-life utility. 


Manutacturers ot Weiaed Faoricatons io Specification 


Jacket tailored by STORTS 


TuHIs relatively small jacketed tank of 
stainless steel with stainless heating panel 
and aluminum work rack is typical of the 
special, often unusual, fabrications that are 
routine at STORTS. Tailored exactly to fit 
the job, joined with smooth, strong, leak- 
proof welds, Stortswelded “specials” are 


38 Stone Street 
MERIDEN, CONN. 
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Electro-Glo Company, 621 S.Kolmar Ave., Chicago 24, Ill. 


cago, Ill, will represent North Central 
region. He graduated from Indiana 


University with a BA and MA. 


N.A.M.F. 


Robert L. Giesel. president of \dolph 
Plating, Chicago. was elected 
second vice president of the NAMF 
in a letter-ballot by fellow directors 
of the international management group 
of the job plating industry. 

The 41-year-old former chairman of 
the Chicago Electro-Platers’ 'nstitute. 
the Windy City affiliate, at one time 
served as a director of the NAMP. 

A native of Belleville, Wisconsin, Mr. 
Giesel was educated in the Chicago 
school system. He is a member of the 
Executive Club of Chicago. Young 
Presidents’ Organization, Rotary Club 
of Chicago, and is a 32> Mason and 
Shriner. 


FEDERATION OF PAINT AND 


VARNISH PRODUCTION 
CLUBS 


The 37th Annual Meeting and the 
24th Paint Industries’ Show will be 
held October 21-24, 1959 at the Atlan- 
tic City Convention Hall (Lower Hall) 


olishing 


Fast, low cost finish for aluminum, copper and alloys, 
steel and stainless steel. Ideal for decorative finishes, 
burr removal, electroplate adhesion and size control. 
Standard and custom concentrates nationally avail- 
able in any quantity. 


Let us convince you— 
send samples for 
processing. 


Write for full data. 
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in Atlantic City, N. J. The headquar- 
ters hotel will be the Traymore. 

The Annual Meeting of the National 
Paint, Varnish and Lacquer Assn. will 
be held October 19-21. 1959 at the 
Chalfonte-Haddon Hall Hotel. 

Technical sessions will be held on 
October 22-24. The program will in- 
clude the Joseph J. Mattiello Memorial 
Lecture, panel discussions, Constituent 
Club technical papers, and 
and educational reports to round out 
the program. The Paint Industries’ 
Show will feature the latest develop- 
ments in materials and machinery, plus 


research 


technical and engineering personnel of 
the suppliers. 

The annual banquet, entertainment 
and dance will take place on Friday 
evening. October 23. A program of en- 
tertainment for the ladies will be ar- 
ranged by the Ladies’ Entertainment 
Committee, 


SOCIETY OF VACUUM 
COATERS 
The Society of Vacuum Coaters will 


hold the next Technical Conference on 
January 26th and 27th, 1960. New 


a dependable source for 


SODIUM GLUCONATE 
and | 


GLUCONIC ACID 


Promptly available in any quantity. 


York City has been chosen as the loca- 
tion. Papers are wanted covering all 
phases of vacuum coating including. 
equipment, materials, processes, basic 
theory and new applications for vacu- 
um metallizing. Please submit proposal 
in the form of a title and abstract of 
approximately 100 words to: John 
Scharnberg, Program Chairman, c/o 
Bee Chemical Co., 12933 Stony Is- 
land Ave., Chicago 33, IIl. 


The endeavor of the society is to 
unite those engaged in the use and 
development of the art of high vacuum 
coating and to further the application 
of high vacuum coating within the in- 
dustry. 


AMERICAN SOCIETY 
FOR METALS 


Appointment of Allan Ray Putnam 
as managing director of the ASM has 
been announced by Dr. Clarence H. 
Lorig, president of the 30,000-member 
metals engineering society. He will oc- 
cupy a new position established by the 
ASM board of trustees following the 
death last May of William H. Eisen- 
man, a founder-member of the society 


and its well-known national secretary 
and executive head for 40 years. 


Mr. Putnam comes to the society 
from Detroit where he is assistant ex- 
ecutive secretary of the American So- 
ciety of Tool Engineers. He will as- 
sume his new position in Cleveland as 


Allan Ray Putnam 


soon as his present commitments are 
concluded. 


Warehouse stocks across the country. 


Dawe’s high quality is assured. 


Write for technical data and samples. 


DAWE'S 
LABORATORIES, INC. 
4800 South Richmond Street 
Chicago 32, Illinois 


Unit Process Assemblies, Inc., pioneers in non-destructive testing and specialists in 
electronics for metal finishing, offer their latest DERMITRON D-2 with these features: 


@ Measures plated coatings on steel, brass, copper, zinc die-cast, aluminum, 
bronze and other metals; also, nickel on steel. @ Measures anodize and 
hard-coat on aluminum and magnesium; also, paint, porcelain, organic coat- 
ings on non-ferrous metals. @ Measures metal coatings on plastics, ceramics 
and other non-metallic materials. @ Available with FOUR measuring probes 
for extra-wide thickness ranges from thin to thick deposits. @ Only ‘8° 
circle area required for measurement. @ You get fast, accurate, direct 
readings, plus versatility and portability. @ Sorts metals and alloys. 


Write for latest brochure and questionnaire to help solve your thickness testing problems. 


THE NEW VERSATILE 
NON - DESTRUCTIVE 
COATING - THICKNESS 


TESTER 


METAL FINISHING, 


UNIT PROCESS ASSEMBLIES, INC. 


61 East Fourth Street + New York 3, N. Y. 


Visit us at Booth 248 Industrial Finishing Exposition 
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PAUL MEDICA 


Paul Medica, the first employee of 
The Stutz Company when the firm 
started in 1921, died recently. For 
thirty-eight years he served the com- 


PRE-PAINTING 
PROGRAM.... 


pany in various capacities, except dur- 
ing the war years when he was in the 
Armed Forces. Paul made many friends 
in the industry, and it is with sorrow 
that we announce his passing. 


Manufacturers’ Literature 


Buffing and Polishing Compounds 


Hanson-Van Winkle-Munning Co.. 
Dept. MF, Church St., Matawan, N. J. 


More than 150 compounds and their 
applications are described in two-color, 
20 page publication No. Co-104. The 
bulletin presents a selection from the 
combined lines of the company and its 


J. C. Miller Division. 


Compounds for buffing and polishing 
chromium, and steel, 
hard rubber and plastic are described. 
Liquimatic application equipment and 
compounds are featured and _tripolis 
and 


steel stainless 


lime for non-ferrous metals are 
discussed and illustrated. 


Fire Extinguishers 


Fire Equip. Div., Ansul Chem. Co.. 
Dept. MF, Marinette, Wise. 


This 6 page folder contains a table 
which compares characteristics of var- 
ious types of fire extinguishers. A bar 
graph on the last page shows the com- 
parative effectiveness of extinguishing 
agents according to Underwriters’ 
Laboratory ratings. 

Cut-away drawings of a dry chemical 
extinguisher and a_ stored pressure 
water extinguisher are printed inside 
the folder. 


Gold Plating 


Engelhard Industries, Inc., Dept. 
VF, 115 Astor St.. Newark 2, N. J. 


A new data file answers scores of 
questions about the uses and methods 
of gold plating, and many other perti- 
nent facts about the industrial and dec- 
orative applications of the precious 
metal. 

The twelve-page brochure contains 
both general and specific information 
about the many uses of various types 
of gold — 24 kt.. light yellow, pink and 


green gold, Data on Atomex immersion 


METALPREP 
GALVAPREP 
LYFANITE 
PHOSTEEM 
prep-N-COTE 


Meta! Condinonind 
Rust Removind 


roducts for 
STEEL ALUMINUM 
ZINC, CADMIUM 


Southeastern Distributor 
ROSS CO 
Cheriette, Nerth Careline 


2326 Gainsboro, 


We have the 


PREP PRODUCT 


and the process to give you 
better results with low operating 
and low maintenance cost! 


White Today— Outline Needs 


NEILSON CHEMICAL CO. 


Detroit 20 (Ferndale), Michigan 


| | 


MANUFACTURING CO. 
Allentown, 


Los Angeles, Col 
Windsor, Ontere 


| | 2286 Babylon Tpke. 
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the PUMP is housed 
in the OR 


y, STAINLESS STEEL FILTER CHAMBER 


or...FULL VIEW CHAMBER 


FILTER CHAMBER: SE!-10: Stainless steel 
304. LEI-10; High temperature Epoxy- 
Lucite to 140°F. PEI-10; Epoxy-Pyrex 
to 250°F. 

FILTER TUBES: Cotton, Dynel, Porous 
Stone or Porous Carbon 

CANNED PUMP: Corrosion resistant stain- 
less steel, centrifugal, self-lubricating 
and leakproof. No seals, no stuffing 
box needed 

MOTOR: 1% HP, 110v, 60cy, 1 ph, totally 


SEI-10 


enclosed. With thermal starting and 
overload relay. 

Recommended for: ious Metal Plating Solutions, 
Ultrasonic Cleaners, Solvents, Hydraulic Fluids, Radio 
active Liquids, Aqueous Liquids pH 5.0 or al 

Please send your illustrated fact folder { 
State 
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| 

| 
Whether Your | == d | 
| FILTER PUMP 

ALL-IN-ONE © LEAKPROOF ¢ PORTABLE 

Calla 

Po NG | L 

Sethco | 


gold solution and a list of the metals 
that may be coated by this process are 
included. 


Automatic Barrel Equipment 


The Udylite Corp.. Dept. MF, Detroit 
11, Mich. 


An illustrated brochure is available 
on the above firm’s new concept. in 
automatic barrel equipment. Entitled 
VIP (for Variable. Integrated, Process- 
ing). it gives information on a machine 
which combines efficiency, flexibility 
and fully automatic for all 
metal finishing processes. 


control 


Recovery of Waste Water 
and Chemicals 


Graver Water Conditioning Co., 
Dept. MF, 216 W. 14th St., New York 

Two nomographs have just been re- 
leased, one on the value of recovered 
water and the other on the amount of 
waste chemical which can be recovered. 

To use the nomograph on recovered 
water, one must know the cost of make- 
up water in cents/M gal., and the 
average flow through the plant. The re- 


covered water value is obtained by 
drawing a straight line on the nomo- 
graph. 

To use the nomograph on recovered 
chemical, it is necessary to know the 
amount of recoverable chemical in ppm 
and the volume of waster water in gal./ 
day. 


Plastic Exhaust Systems 


American Agile Corp., Dept. MF, 
P.O. Box 168, Bedford, Ohio. 

A new folder describes how the use 
of exhaust systems made from thermo- 
plastics can combat corrosion, and thus 
cut maintenance and replacement costs. 

Included is detailed information on 
the features of such installations made 
from branch or linear polyethylene. 
polypropylene, plus Types I and II 
polyvinyl chloride. 

Action photographs plus charts and 
tables are likewise featured. 


Buffing Cost Analysis Form 


Schaffner Mfg. Co., Inc., Dept. MF, 
Schaffner Center, Pittsburgh 2. Pa. 


By following the program as outlined 
in the analysis form, the following 


answers can be accurately arrived at: 

1. Compound cost per unit. 

2. Buff cost per unit. 

3. Hourly or daily compound and 
buff usages. 

4. A complete thorough way to run 
a product comparison test. 


Roller Coaters and Graining 
Machines 


DuBois Machine Co., Dept. MF. 
Ferdinand, Ind. 

Latest model roller coaters and 
graining machines are shown in new 
bulletin D-59 just released. Featured 
prominently is an all-new roller coater 
said to be the first practical unit to 
give the top surface of work two coats 
in one pass through the machine. Single 
and double bottom roller coaters are 
also shown, One page is devoted to 
graining machines, offered in three 
sizes. 

Ethylene Amines 


Organic Intermediates Sales, Dow 


Chem. Co., Dept. MF, Midland, Mich. 

Entitled. “Ethylene Amines.” this 65- 
page publication includes properties. 
reactions. uses. first aid techniques. 


Bar & Strip 


e 
Nuts & Bolts 


Catalog 


9301 French Rd. Det. 13, Mich. 


TITANIUM 


Anodizing Racks 


Standard Racks & Clips 


DETROIT INDUSTRIAL PROCESS CO. 


Walnut 1-3800 


METALLIZING NON-CONDUCTORS 


DICTIONARY OF METAL FINISHING 


BOOK ORDERS PAYABLE IN ADVANCE 


METAL FINISHING 
381 BROADWAY 


$2.00 PER COPY 


s 


CHEMICALS 
$3.00 PER COPY 


WESTWOOD, N. J. 


BEAM-KNODEL 


195 LAFAYETTE STREET 


CAnal 6-3956 - 7 


METROPOLITAN DISTRIBUTORS 
HANSON-VAN WINKLE-MUNNING CO. 


COMPLETE SERVICE FOR 
PLATING AND METAL FINISHING 
NEW YORK 12, N. Y. 


co. 


Baking Enamels 


INDUSTRY ... large and small... 
relies on RANDOLPH 
for highly suitable finishes 


Lacquers @ Synthetic Enamels 
Wood Lacquers 
Aircraft Dopes 
Specialized Production Finishes for exacting requirements in 
QUALITY e UNIFORMITY e PROTECTION 
ATTRACTIVENESS e ECONOMY 


RANDOLPH propucts comPpANy 


e Air-Dry Lacquers 
Texture Enamels 
Aircraft Enamels 


Prompt Shipment 


CARLSTADT, N. J. 
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handling and storage, property graphs 
and a bibliography covering patent and 
use sources. 


Anodizing Spline 


Lel ita Industries, Inc., Dept. MF, 
2229 E. Jefferson Ave., Detroit 7, Mich. 


The above firm has available an il- 
lustrated booklet on its titanium 
anodizing splines, which come in stand- 
ard sizes and are also made to order. 

Spline and rack accessories are 
given, with dimensions and gauge, and 
a table lists the titanium nuts. bolts, 
studs and washers in production. 


Heat-Transfer Units 


Platecoil Div., Tranter Mfg., Inc., 
Dept. MF, Lansing 9, Mich. 


An 8-page, 2-color bulletin PD-1 on 
the new Multi-Zone Platecoil heat trans- 
fer unit illustrates and discusses con- 
struction and application advantages. 
The bulletin also contains complete 
dimensional data for the standard styles 
and sizes, 

Examples of specially-designed and 
fabricated units to fit specific applica- 


tion requirements set forth the many 
possibilities of the equipment. A table 
for converting lineal feet of pipe coil 
to square feet of platecoil simplifies 
calculation of requirements. 


Sound and Color Movie on 
Electrostatic Hand Gun 


Ransburg Electro-Coating Corp., 
Dept. MF, Indianapolis 23, Indiana. 


A new 18 minute sound and color 
movie, “Guided Mist.” available for 
group showings, tells the story of the 
firm’s newly developed No. 
electrostatic hand gun. In interesting 
fashion, this film shows this new tool 
in operation, both in laboratory and 
in-plant production shots. 


Pre 


Heat Resistant Coating 


Midland Industrial Finishes Co., Dept. 
MF, Waukegan, Ill. 


Sicon, a high heat resistant finish. 
said to be heat stable under tempera- 
tures of up to LOOO’F., is fully de- 
scribed in a new brochure. which pre- 
sents a complete table of properties 
characteristics and application data. 


Corrosion Resistant Coatings 


Wisconsin Protective Coating Corp., 
Dept. MF, Green Bay, Wis. 


Bulletin No. 259 charts protective 
coatings for steel, concrete and wood 
where corrosive spillage, fumes and at- 
mospheres are involved and for tank 
linings. The text shows type and details 
of a wide range of protective coatings 
for corrosive conditions and lists tech- 
nical bulletins covering specific ap- 
plications. 


Barrel Finishing Compound 
Selector Chart 


Techline Div., Wheelabrator Corp., 
Dept. MF, 1150 Avenue V., Vicksburg, 
Mich. 


This new “Chempound” Selector 
Chart is designed to speed and simplify 
the ordering of barrel finishing com- 
pounds, by pinpointing the product 
which is recommended for any given 
process on a wide variety of materials. 

Through a simple three-step process 


of elimination, the range of materials 


can be reduced to one that is best suited 


to the precision barrel finishing opera- 
tion at hand. 


Fialite 


Reg. U. S. Pat. Off. 
for 


92 GROVE STREET 


NICKEL PLATING 


The one bath especially designed for plating DIRECTLY on 
ZINC, LEAD, ALUMINUM, BRASS, COPPER and IRON. 


for HARD CHROMIUM 
USE Zialite ADDITION AGENTS 


Harder CRACK FREE deposits. Increased throwing power. Less 
sensitivity to sulfate content. Exceptionally fine results plating 
anything calling for Decorative or Hard Chrome. 


ZIALITE CORPORATION 
WORCESTER 5, MASS. 


la 


| PERIODIC 
| REVERSE 
and 

CURRENT 
INTERRUPTION 
UNITS 


For Plating Copper, Silver, etc. — Alkaline De-rusting 
and De-scaling — C. |. Copper Plating 


Write for information. 


UNIT PROCESS ASSEMBLIES, INC. 


61 East Fourth Street - New York 3, N.Y. 


‘THE UNCHALLENGED LEADER IN THEIR FIELD 


controlled 
AFF 


FREE! SELF-SELLING 20- -page cata~ 
fog includes Schaffner's Buff 'n Polish 
Calculator, Speed Chart, I!tustrations. 


METAL FINIS 


viner CHOICE OF BUF. 
FERS everywhere—SCHAFFNER’S finest 
and most complete as of Buffing 


move they ever made to increased, trouble- 
free production . 
dependability 


SHING, May, 


Offers Exceptional Opportunity to 
Industrial Salesmen of High Caliber 


Representing 5 ch ater er 
BUFFING WHEELS and COMPOUNDS 


NEW SCHAFFNER BIAS BUFFS PROVE 

A BIG SUCCESS, a territic seller! Exclusive, 

new features give more mileage, longer lifel 
RMOUS—wrr 


Wheels, that produce a smooth, lustrous finish YOUR MARKET ({S €E vd- 
uperior compounds made of laboratory- working and metalworking shops, factories, 
materials. New customers of rebuilders, jewelry manufacturers —SCHAF Fe 

are convinced it’s the best R is the answer to all buffing and polish- 


ing problems... 
. for the quality, 


1959 


your entree 
and with excellent commissions, 
and efficient service that orders. Write TODAY 
SCHAFFNER is noted for. 


SCHAFFNER MFG. CO. 


for complete details, 
FREE CATALOG, and preferred territory. 


Dept. M-5, 21 Herron Ave., Pittsburgh, Pa. 


to record sales, 
heavy repeat 
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Thermosetting Mortars 


Corrosion Engineering Prod. Dept., 
Pennsalt Chemical Corp., Dept. MF, 


Vatrona, Pa. 


Two new data sheets cover Penn- 
trowel, a resinous, thermosetting mor- 
tar for coating concrete, cement, and 
other surfaces, particularly in highly- 
corrosive atmospheres. 


One data sheet (CP-630), describes 
the three fillers Regular, Carbon, 
and Floor Surfacing, each with special- 
ized corrosion and wear protection. It 
contains data on physical properties, 
application instructions, container and 
shipping information, and estimating. 


Data sheet CP-631 includes informa- 
tion on how to figure quantities of ma- 
terials, surface preparation, mixing 


procedure (illustrated by photo- 


graphs), application, repairs. and safe- 
ty precautions, 


Paint Strippers 

L. R. Kerns Co., Dept. MF, 2659 E. 
95th St., Chicago, Ill. 

Included in this 5-page report is a 
very useful chart for correct stripper 
selection, The paper gives a description 
of the general types of paint strippers. 
recommendations for their use, and 
case history information from the ap- 
pliance and metal products industry. 


Finishing Equipment & Supplies 

Allied Research Products, Inc., Dept 
MF, 4004 E. Monument St., Baltimore 
5, Md. 


A new data file covers the above 
manufacturer's line of process engi- 
neered equipment systems for 
metal finishing. The equipment file de- 
scribes the “turnkey” plan for special- 


ized finishing service offered by the 
company, as well as specific items of 
equipment. Also available is a new 
“Price Guide” which lists current 
prices on process chemicals and sup- 
plies. This covers a wide range of com- 
modity chemicals, anodes and supplies. 


Heat Processing Furnaces 


Despatch Oven Co.. Dept. MF, 619 
SE 8th St., Minneapolis, Minn. 


Versatile heat processing furnaces, 
featuring high velocity heat flow in 
both electric and gas-fired models, are 
described in a new literature sheet. 


Illustrated by a schematic drawing, 
the literature sheet gives all specifica- 
tions on both “H” and “HT” series, in- 
cluding dimensions, capacities. heating 
capacities, fan and motor sizes and 
other pertinent details. 


HAMILTON MILLS 


Beg yy 
TURKISH EMERY 


For color and lustre beyond compare, speci- 
fy INDIAN BRAND TURKISH EMERY. 
Preferred by those who know the best. 

Also available —- HECCO BRAND AMER- 
ICAN EMERY, for use in abrasive pastes 


and compositions. 


HAMILTON EMERY & CORUNDUM (0. 


CHESTER, MASS. 


““WORTH THE MONEY” 


“| think your course is excellent and well 
worth the money. | have never before run 
ccross so much practical information,” 
writes distaff side plater Evelyn Smith of 
Sacramento. Whether you're a distaff side 
plater or the usual kind, you'll find ELEC- 
TROPLATING KNOW HOW training well 
worth the money! Write Dr. Joseph B. Kush- 
ner, Electroplating School, Box 2066m, 


Evansville 14, Indiana. 


SOMMERS BROS. 
MFG. CO. 
MFRS. OF “BEACON” 


Plating and Polishing Supplies and Equipment 
—Complete Semi and Full Automatic Installa- 
tions—Gold, Silver and Chrome Rouge, Stain- 
less Steel and Satin Finish Compounds—Buffs, 
Polishing and Felt Wheels. 


3439 NO. BROADWAY 
ST. LOUIS 7, MO. 


ECON-O- 
CONTACT 


WHEEL 
FOR GRINDING & POLISHING 


COVERED WITH LIVE RUBBER 
THROW-AWAY HUB 
LONGER BELT LIFE 


WRITE TODAY FOR INFORMATION. 


THE NAZAR RUBBER CO. 
Box 316 Toledo 7, Ohio 
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CHEM-SALTS, inc. 


P.O. BOX 2803, STATION D 
ATLANTA 18, GEORGIA 


and 
P.O. BOX 790 
WATERBURY 20, CONN. 


METAL 


LAZO — The Pioneer 
for Better Metal Finishing 


The LAZO “KING-PIN” . . 
Model 2-SHOMC-2 ... 
Single Barrel . . Motorized 


Size: 14x30” inside cylinder dimen. 
Size: Overall: 50’’x20’x32” high 
Standard Perforations 

Any Type Parts up to 4” dia. 

All Plating Solutions 

Holds up to 125 Ibs. 

Compact unit with totally enclosed gearhead motor 
mounted on cylinder superstructure. Cover is one 
piece, removable. Lucite barrel with Lucite Cam Lock 
Door. Ccntinuous rotation of barrel cuts dragout to 
minimum. Direct, hardened steel spur gears for maxi- 
mum power transmission. Motor set deep in cross- 
beam for compactness. Stud bars give positive jumper 
contact 


Originators of Ribless Plating Barrels 


HARDWOOD LINE MFG. CO. 
2022 N. California Ave., Chicago 47, Ill. 
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ADVERTISING RATES 


Per column inch per insertion — 
- 
times 


CLEANING 
-ANODIZING 
VACUUM METALIZING 


BUFFING 
_ PLATING 
LACQUERING 


+ SPECIAL - 
OFFERINGS 


Money Saving Prices 
Immediate Delivery 


50—Assorted Plating Barrel Units, 
Standard Makes for all solu- 
tions. 


50—Various Sizes Heat Exchangers, Stain- 
less, Lead, Carbate, Steel. All sizes, 
with pump units. 

25—Assorted full automatic rotary Buff- 
ing, Polishing & Deburring Machines, 
Divine, Hammond, Packer, Acme, etc. 
tables from 20” to 72” diameter, with 
3, 4, 5 and 6 heads. 


400—Assorted plating rheostats, 
double pole reversing switches, 
from 10 amp. up to 5000 
amps. 


30—Semi-Automatic — single to eight 
spindle machines, Hammond, Acme, 
Divine, Automatic, etc. 

300—Assorted buffing and polishing ma- 
chines from 1 HP to 50 HP single and 
double end spindles, including some 
variable speed types. 

300—Assorted size wood, steel, rubber, 
plastic, lead lined and stainless tanks 
up to 30 ft. long. 


BUY OF THE MONTH 


100—Sturgis, Roto Finish, Baird, 
Crown, Belke, Abbott, Hen- 
derson and other makes of 
tumbling, cleaning and bur- 
nishing barrels. 


I—HVWM 4 Station Plating Unit 36 x 
14 Cylinder — for nickel & cyanide. 
1—HVWM 6 Station Plating Unit, all 
tanks for cleaning cycle. 
10—Semi automatic plating machines, 10 
ft. to 35 ft. long for nickel, copper and 
chrome. 
5—Industrial Filters, RDR-2, 36 x 3630, 
for nickel, complete. 
100—Various sizes rectifiers from 25 amp. 
to 5000 amps. Selenium, Germanium, 
all complete with controls. 
90—Various size Generator sets from 50 
to 10,000 amps, Chandeysson, Hanson 
Van Winkle Munning, Bogue and oth- 
er standard makes, all complete with 
panel boards, starters, etc. voltage 
range 2 volts up to 100 volts, for all 
purposes. 


STagg 2-2022 
J. HOLLAND & SONS, INC. 


489 KEAP ST. e BROOKLYN 11, N.Y. 


USED.. NOT ABUSED 
EQUIPMENT 


ALL OF THE EQUIPMENT LISTED BELOW 15 
FULLY RECONDITIONED AND GUARANTEED 


IN STOCK 
POWER EQUIPMENT 


1—H-VW-M Mtr. Gen. 750/A—8 V. 

1—American Giant 750 amps. 6 volts 

3—Udylite rectifiers 1500/750 amp. 6/12 V. 

2—R-A 500 amp., 6 V. with control. 

3—G. E. 500 amps. 6 volts with control. 

1—Rapid 300 amps. 6 volts with control. 

1—Udylite 500 amps. 6 volts with control. 

SEMI-AUTOMATIC PLATING MACHINES 

5—From 12’ to 32’ long for nickel and cy- 
anide. 

PLATING BARRELS 

2—Daniels +3. 

3—Lasalco steel 36 x 18 Lucite cylinder. 

1—Lasalco rubber lined 30 x 15. 

1—H-VW-M steel 36 x 18. 

1—Udylite steel—42 x 15. 

2—Udylite multi-purpose barrel — hard 
rubber cylinder. 

FILTERS 


10—Industrial, Alsop, Se‘hco — all sizes — 
nickel and cyanide solutions. 


TUMBLING BARRELS 


2—Abbott barrels, variable sneeds. 
1—#2H Baird poliacticn Tumbler. 
10—Baird barrels 2C tilting type. 

8—Henderson barrels 5A tilting type. 

4—Globe barrels. 

POLISHING MACHINES 

1—Production Machine +101 — 

4—+101 Tandum 15 HP. 

2—Production Machine +484-2. 

5—Acme A2. 

3—Acme B10. 

2—Divine Model VM-10 — 10 H.P. 

2—L’Hommedieu 5 H.P. variable speed. 

15—Holland 5 H.P. — 7'2 H.P. — 10 HP. 

1—Acme L-82 — 7'2 HP. 

4—Gardener 5 H.P. — 7'2 HP. 

6—Divine Idlers. 

DRYERS 

1—Ronci R100. 

2—Barrett cen‘rifugal dryers. 

2—Kreider +12 steam explosionproof mtrs. 

BOILERS 

Kane gas fired 20 H.P., 7'2 H.-P. 

RHEOSTATS — all sizes 

MISCELLANEOUS 

1—Detrex alkaline belt washer. 

1—Philips electric degreaser. 

1—Blakeslee pump type washer. 

Blowers and motors—multivain (fume) ped- 

dle wheel (dust). 

1—Blakslee washer. 

TANKS 

300—All sizes — all linings. 

COMPLETE PLANTS PURCHASED — 
SURPLUS EQUIPMENT WANTED. 


LINDALE 
EQUIPMENT AND SUPPLY CORP. 


504 SMITH ST., BROOKLYN 31, N. 
Phone: TRiangle 5-4353 


METAL FINISHING, 


May, 


1959 


SECTION 


ELECTROFORMING 
BARREL FINISHING 


Select from one of the nation’s largest 
stocks of guaranteed rebuilt electro- 
plating motor generator sets and recti- 
fiers with full control equipment. 


PLATERS 
1—8000/4000 AMPERE, 6/12 VOLT. 
CHANDEYSSON, Synch. 
1—7500/3750 AMPERE 9/18 VOLT. 
H-Vw- M, Synch. 
-- 7500/3750 AMPER E, 6/12 VOLT, 
25°C. CHANDEYSSON, Synch. 
1—6000/3000 AMPERE, 6/12 VOLT. 
ELECTRIC PRODUCTS, Synch. 
1 9000/2500 AMPERE, 12/24 VOLT. 


1—5000/2500 AMP., 9/18 V., 25°C., 
Synch. Exciter-in 
eac 

1—5000/2500 AMPERE, 6/12 VOLT, 
25°C CHANDEYSSON, Synch 

1—4000/2000 AMPERE, 6/12 VOLT. 

H-VM-M, Synch., Exc.-in- head 

3 2000/1560 AMPERE, 12/24 VOLT, 
CHANDEYSSON, Exciter-in-head. 

1—2000/1000 AMPERE, 6/12 VOLT. 
- VAN WINKLE - MUN- 

1—1500/750 AMPERE, 12/24 VOLT. 
CHANDEYSSON, Synchronous 


ANODIZERS 
1000 AMPERE, 40 VOLT. CHAN- 
DEYSSON, 25°C. 
—1!1000 AMPERE, 30 VOLT. IDEAL, 
Exciter-in-head 
500 AMPERE, 25 VOLT. CHAN- 
Synchronous, Exciter-in- 
ead 
4—400 AMPERE, 40 VOLT. M.G.C., 
Separately Excited. 


RECTIFIERS 
SEL-REX SELENIUM 3000 00 
AMPS., 12/24 V. for 0/3/60 AC 


S 

| 000/1000 AMP., 6/12 V 

| Stu. REX SELENIUM, 1200 AMPS 
9 V. for 440/3/60 

1—1500/750 AMPERE 6/12 VOLT, 
UDYLITE- MALLORY. 

4—1440/720 AMPERE, 6/12 VOLT 
UDYLITE-MALLORY. 

1—NEW G. E. 2000/1000 AMPS, 6/12 
V. Remote Control 440/3/60 AC 


_ SPECIAL RECTIFIER OFFERING 
2 G.E. G H-VW-M 500 amp., 6 v 
or 250 amp. 12 v. basic rectifiers 
SPECIAL PRICE: F.O.B. CAMB. 
$250.00 EACH 


SPECIAL 
2—CROWN G H-VW-M_ Centrifugal 
Driers No. | and No. 2 with Heat 
MERCIL Ball Burnishing Barrels 
Sizes | and 
HOMMEDIEU H.P. Variable 
Speed Bx Model 185 


RANSOHOFF G COLT Gas-heated 


Hot-air Spiral Dryers 


ESBEC Horizontal Tumbler 32°'x48 
omp Neoprene Lined HP 
440/360 variable speed 
INDUSTRIAL Type SC Filter s for 
Cyanide. 18x48 and | 
4—No. 2H BAIRD Poliaction Tumblers 


Other outstanding values in stock. 
1929-1959 — 30 Years of Service. 


M. E. BAKER CO. 


Kirkland 7-5460 
25 Wheeler St., Cambridge 38, Mass. 
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RATES 


CLEANING 
ANODIZING 


POLISHING 
RUSTPROOFING 


READY REFERENCE SECTION 


D BUFFING 
PLATING 


_ELECTROFORMING 
BARREL FINISHING 


VACUUM. METALIZING e LACQUERING AND ENAMELING 


IN STOCK 


WAREHOUSE CLEARANCE — BUY AS IS IN 
OPERATING CONDITION OR REBUILT 
GUARANTEED 


AUTOMATIC POLISHING EQUIPMENT 


'—Udylite 76’ Return Type Extrusion Polisher w/ 
7-10 H.P. & 3/5 H.P. — 

i—Acme L-8-L with 3 Head 

i—Packermatic 60” Table Spindies 7 Heads. 

'—Packermatic 36” 5 Spindles. 

1—Acme 10’ 8 Spindles. 

'—Hammond 30 Reciprocating Table. 

1—30' Reciprocating Table 

tt—Acme G-3 144” Belt Sanders 

5—Acme Universal 5-15 H.P 

2—Acme G-1 Special Bumper Heads 15 H.P. 

35 Murray Way 55 & 60 Series Heads & Sanders. 


SEMI-AUTOMATICS 


t—Acme E-10 With or Without A-2 Head. 

i—Acme E-10 With 45 degree angle flat polishing 
attachment 

i—Acme A-2. 

i—Automa.ic Machine Co. 4 Spindle—Like New. 

2—Automatic Machine Co. 8 Spindle. 

2—Divine 2 Spindles 

'—Divine 2 Spindle for out of round work. 

i—Divine {| Spindle Oscillating with Right Angle 
Attachment. 

15—Automatic Machine Co. Single Spindle with 6” 
Oscillation. 

All Replacement Parts for all Above Machines in 
stoc 

Large Stock of eee & Special Attachments & 
Work Holder 


RECTIFIERS 


1—1!8 Volis, 5000 Amperes Rapid, New Selenium 
Stacks, Remote Control 

1—18 Volt. 500 Ampere Placo Selenium, w/full 
control 

Volts, 1000/2000 Amperes Rapid, W /Con- 
trol 

1-12 6 Volts, 1000/2000 Amperes G. E. 

i = Automatic Voltage Controller, 6000 Amp- 


9—12 6 Volts, 750/1500 Amperes Udylite, W/Con- 
trols 

New Replacement Stacks for Udylite $285.00. 

1—Udylite Control for 6000 Amperes. 

i—6 Volts, 1000 Amperes Lewis, W /Control 

i—6 Volts, 1000 Amperes Green, W/Control, 2 or 
3 phase 

2—6 Volts, 750 Amperes Rap'd, W Controls. 

4—6 Volts, 500 Amperes, Rapid, Green, Lewis, 
Udylite, W ‘Controls 

10—6 Voits, 500 Amperes New G. E. Copper Oxide. 

Replace your burnt out Copper Oxide Stacks $175.00 
for Stack & Kit 

10—New G. E. Controls. 

10—G. E. Controls 1-4 Units cf 500 Amperes. 

5—6 Volts, 500 Amperes Westinghouse New 440 


Volts 
12—6 — 500 Amperes G.E. W/New Selenium 


6—6 Volts, 300 Amperes G.E. W/New Selenium 
Stacks & Control. 

2—12 Volt, 250 Amperes G.E. W Control. 

1—48 /24 Volts, 150/300 Amperes Green W /Control. 

12—28 14 Volts, 100/200 Amperes Ther W /Controls. 

2—6 Volts 100 Amperes W /Controls. 

2—6 Volts to 15 Volts, 50 Amperes, W /Controls. 

2—6 Volts to 10 Volts, 25 Amperes, W /Controls. 


MISCELLANEOUS 

15 ton York Heating & Cooling unit complete. 

2—5 H.P. L'Hommedieu +23 vari-speed Pol. Mach. 

4—Jewelers Casting Machines. 

i—100 Amp. Periodic Reverser. 

industrial Filter RDR-2 w/slurry tank. 

20’ semi-automatic rubber lined tank—vari-speed. 

Hammond 00-9 H.P. motor. 

2—Production 101 w/10 or 15 H.P. moto 

2—Hammond double 7'2 H.P. Pol. Mach. like new, 
model 7-RROW 

Automatic Detrex degreaser 16” basket, steam, fully 
motoriz 

Holden tempering furnace, 5 station conveyorized, 
complete w ‘controls. 

2—3 P. Hisey-Wolf vari-speed machs. 

Crown 12” steam heated centrifugal dry 

6’ x 3° loylite Hoods for chrome 
tan 

Acme Straight Line Buffing Conveyor, oval shaped 
approx. 30’ w/Comming Devices. 


POLISHING ACCESSORIES 


Spindles, Nuts, Washers, Spacers, Wrenches, Spin- 
ners in Stock. 


Plating, Polishing, Grinding, Spraying, Baking, 

Drying, T 3, g, Degreasing & 

i t. Anodes, Chemicols, 

“Solvents, Supplies for Wood, 
Plastic and Metals. 


PescoPlating EquipmentCorp. 


15 Wythe Ave. Brooklyn 11, New York 
EVergreen 4-1412 -3 - 4 


Better Buys 


Better Equipment 


Rectifiers 
6—12/24 Volt—1,500 Amps.—late 
model Udylites. 


Generator Power Available 
From 30¢ per Amp. and up 


1—8/16 Volt—20,000 Amps. 
1— 11 Volt—10,000 Amps. 
2— 6 Volt—10,000 Amps. 
2— 12 Volt— 7,500 Amps. 
1— 9 Volt— 7,500 Amps. 
1— 6 Volt— 6,000 Amps. 
2— 8 Volt— 3,000 Amps. 
1— 6 Volt— 3,000 Amps. 
—6/12 Volt— 1,500 Amps. 
1—9/18 Volt— 1,500 Amps. 


Filters 
6—18x48x40 Type SCW-2—Indus- 
trials. 
3—36x36x30 Type SCW-2—Indus- 
trials 
2—36x36x30 Type RDR-2—Indus- 
trials. 


2—Portable Filters. 
1—20 ton refrigeration — Frigid- 
aire. 
3—2 ton chillers. 
All sizes — rubber and Koroseal 
lined tanks. 

All sizes — steel tanks. 
Rheostats — 200 Amp. and up. 
Hanson-Van Winkle-Munning — 

Columbia. 


PLATING SERVICE AND 


EQUIPMENT CORP. 
3620 Hart St. Detroit 14, Mich. 
Phone: Valley 3-1852 


USED BUFFS FOR SALE 
Spiral sewed — sisal — Airway 
type. 

IMMEDIATE DELIVERY 
Samples sent 


MICHIGAN BUFF CO., INC. 
3503 Gaylord Avenue 
Detroit 12, Michigan 

TWinbrook 3-2200 


Hard to find... 
in perfect condition 
used 


AUTOMATIC Polishing 
and Buffing Machines 


Hammond Mod- 
el J21 indexing 
type table ro- 
tary polishing 
machine. 8 spin- 
dle — 21” table. 
2-3 H.P. heads. 


2—Acme Skillet Lathe Machines. 


CLINTON SUPPLY COMPANY 
112 So. Clinton St. 
Chicago — 
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ADVERTISING RATES 


Coummame mnt READY REFERENCE SECTION 


CLEANING 
ANODI"ING 
VACUUM. 


Yearly (12 times) 


RUSTPROOFING 
TALIZING 


POLISHING AND BUFFING _ 
PLATING 
LACQUERING AND ENAMELING 


ELECTROFORMING 
BARREL FINISHING 


SOLVENTS & THINNERS 
RECOVERED 
from 
SLUDGE e WASTE e WASH e 
SPOILED LACQUERS, Etc. 


HAMMOND SOLVENTS 
) RECOVERY SERVICE 


EQUIPMENT FOR SALE 


1—N-w 50’ H-VW-M automatic, 50” lift, 
adaptable to zinc, nickel, phosphate or 
anodize cycle. Complete including a 9 volt 
20,000 Amp. generator. 35’; of new cost. 


4—Hill Acme sheet polishers. Good buy. 
6—Generators, 7,500 to 20,000 Amps. 
1—New Sparkler filter, 10,000 gph. 59% off. 
2—Sperry filter presses, size 30, type 41. 
1—Hammond automatic 6 station table, 4 
lathes 5 HP. Mod. 50-81. Like new. 
1—Acme automatic table, 4 floating heads, 


METALLIZING 
NON-CONDUCTORS 


$2.00 PER COPY 


BOOK ORDERS 


PAYABLE IN ADVANCE 
3 HP. New condition. 


241 Brunswick St. 


Hammond, Ind. 


RELIABLE INDUSTRIAL EQUIPMENT CO. 
Phone: Sheffield 5241 


633 Richmond St. Grand Rapids 4, Mich. A 
Riverside 2-2607 


METALS AND PLASTICS 
PUBLICATIONS, INC. 
381 BROADWAY 
WESTWOOD, N. J. 


FOR SALE 


Small plating shop one or two good men can 
operate. Want to retire. Sell business—rent 
premises long lease. Established forty years in 
New Orleans. Going business. 


& St. FE 
Modern Plating & Polishing 
New Orleans 17, La. 


RECTIFIERS FOR SALE 
6—Udylite 1500/750 at 6/12 basic with mag- 
netic starters. Can be inspected under load 
conditions. Would prefer to sell lot for 
$2,000.00, but will sell piece-meal. 

KRALL PLATING CO. 

2105 E. 77th St. Cleveland 3, Ohio 
EXpress 1-5252 


NO STORIES or SALES PITCHES 


OUR REPUTATION AND NOW OUR 
PRICES SPEAK FOR THEMSELVES 


1—Barrel 1—Hoist 1—Bin 


New Price $4,100.00 
BAKER BROS. PRICE 
F.0.B. Canton $1,950.00 


COMPLETE COMBINATION OF THREE PIECES 
PLACED ON TRUCK. 


Inventory and Specifications: 8 Roto-Finish barrels 
Model DW-60-36-2, two compartment, Neo- 
prene lined, 3 HP and 5 HP variable speed 
220 /440/3/60 cycle motor, starter and re- 
versing switch. Two regular doors and one 
wash out door. 

16 swivel type hoist pans 

16 Roto-Finish chip bins 


Condition: Rebuilt. 


Guarantee: 90 days for all 
mechanical and electri- 
cal defects under nor- 
mal working conditions. 


Terms: To be arranged. 
WHEN ORDERING PLEASE SPECIFY VOLTAGE 


WE HAVE THE MOST DESIRABLE AND VARIED STOCK OF EQUIPMENT IN THE COUNTRY. 
WE ALSO PURCHASE USED AND SURPLUS EQUIPMENT 


BAKER BROS., INC. 


Tel. DAvis 6-6630 
WIRE — WRITE — PHONE 


TURNPIKE ST., ROUTE 138 
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REFERENCE SECTION 


CLEANING POLISHING AND ELECTROFORMING 
ANODIZING | RUSTPROOFING e PLATING @ . BARREL FINISHING 
VACUUM METALIZING e LACQUERING AND ENAMELING 
FOR SALE PLATERS AND ANODIZERS 
-60-220/ 44 
Better Buys Plating shop, fully equipped. Bargain to settle —' SETS = 3-60 ta 
estate. 
125 40 Star 
4 200 Chandeysson 
Better Equipment Son Francie 24, Clit 200 
400 60/60 G. E. 

400 6 H.V-W 
1—Hanson-Van Winkle-Munning PLA REMEDIES 500 60 Westinghouse 
lane 64 inch if. Adopt | | | 

H aters’ he ‘ 
ed for copper-n ickel and for any 40 750/375 6/12 Excell-All 
chrome. Don't “Order Your supply now. 845 47.3 Elec. Prod. 

P : WAMBAUGH CHEMICAL CO. 940 32 Elec. Prod. 
1—Hanson-Van Winkle-M ene 9 G Jackson St. Goshen, Indiana 1000/500 6/12 Chandeysson 
—Two lane — 36 inch lift. For 1500/750 6/12 G.E. 
i i 1500 15 Star 
m or zinc. 
—" IDEAL TACK RAGS 1500 30/50 Century 
—Single lane — 36 inch lift. For Bulk or Bagged 1500 70 pier 
cadmium or zinc. Can be IDEAL CHEMICAL COMPANY 2500/1250 6/12 Elec. Prod. 
adapted for nickel and brass. 5000/2500 6/12 
454 EV 3.9341 5000/2500 9/18 Chandeysson 
1—Stevens automatic barrel plat- 7500 9 Ses. Sued. 
er, model C -- 31 barrels. Can SHUNTS 
be redesigned for any cycle. PLATING GENERATORS FOR SALE 5.000 Amp., 50 mv. 
1—10000 /5000 Amp., 18/36 Volt, Chandeysson MG 6.000 Amp., 50 mv. 
1—Semi-automatic nickel plater. {i847 Machine). 300 RPM. Like New) 10,000 Amp., 50 mv. 

‘ 1—8000/4000 Amp., 18/36 Volt Chandeysson MG Set, 15,000 Amp., 50 m 
2—Semi-automatics — for copper, MOTOR REPAIR & MANUFACTURING (0, 
cadmium or zinc. §—10000 75000 Amp... Voll 555 HAMILTON AVE., CLEVELAND, OH 

i—Udylite return type phy fully au- 1 10000 5000 Amp 9 18 Volt Chandeysson MG 

H H o er (195 Machine), Like New. 

cylinders — bright and dichro Used buffs of any description and size. 

mate. Can be skipped or de- Midwest. Priced Right, Available Immediately. nh aekiies 

layed. ALAN BAKER COMPANY 

inte 180 Sylvester Road ROYAL INDUSTRIES, INC. 
South San Francisco, Calif. Plaza 5-6506 310 E. Parent St. Royal Oak, Mich. 

Mercil plating barrels — complete 


with tanks and gear drives. 


PARTIAL LIST OF REBUILT EQUIPMENT 


Ransohoff spiral dryers — steam 


or gas fired. WITH A NEW GUARANTEE 
1-—Chandeysson M.G. Set 400 amperes 30 volts — complete with controls. :; 
12—Wagner Bros. Selenium Rectifiers 1500/750 amperes 6/12 D.C. volts — controls for any ‘: 
PLATING SERVICE AND combination. o 
1—Richardson Allen Selenium Rectifier 1000 amperes 0-6 volts, remote control. - 
EQUIPMENT CORP. 1—Rapid Electric Selenium Rectifier 6000 amperes 0-6 D.C. volts separate remote control. 
D it 14, Mich a rixagy Selenium Rectifier 100 amperes 6 volts, 100 amperes 12 volts, 100 amperes 
in, volts (3 in 
Phone: Valley 3-1852 1—Roth Bros, M.G. Set 200 amperes 6 volts, 110/1/60 A.C. 
2—Supersheen Rubber Lined Submerged type tumblers with stainless steel plate coils. 
2—Industrial Filters G Duriron Pumps Model RDR-2 14x36. 
1—Alsop Filter G Pump SD8WR-10. = 
1—Udylite Lucite Plating Barre “x 14” for cyanide. 
WORTHY = ampere Rheostats toggle 
10—Crown ampere eostats — toggle switches. 
STRAINER 1—DPDT 2500 ampere reversing switch. 
e 2—Phillips model 48 Electric Vapor Degreasers. uv 
5—U. S. model 95 variable speed 5 HP Buffers. 
STRAINS PAINTS 1—Hammond 71 HP Polishing Machine model RO. 
AND VARNISHES 2—Jewelers Ball Burnishers. 


2—Globe Tilting Tumblers. 
AS YOU SPRAY 1—8-ft. Koroseal Lined Tank complete with hood etc. 
e 1—Udylite fully automatic bonderizing machine (can be converted). 
4—Powers Temperature Regulators. 
Consult Your Paint 


Decler or Order TANKS — ALL SIZES AND LININGS 
= - Ml Direct From Factory Airbuffs — Compounds — Anodes — Chemicals, etc. 
persBnainnretons lias “CO For Quality, Dependability & Service call on: 
BRUCAR EQUIPMENT & SUPPLY CO. INC. 
Send For BROOKLYN 18, N. Y. 


Telephone: TRiangle 1-4100-1-2 
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; Per column inch per insertion R E D 
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ADVERTISING RATES 


POLISHING AND BUFFING  ELECTROFORMING 
9.00 VACUUM METALIZING e LACQUERING AND ENAMELIN 


rer cismn inch per READY REFERENCE SECTION 


SITUATIONS OPEN 


SALES ENGINEERS 
SITUATIONS OPEN—Qualified to sell Metal Clean- S A L E S M A N 


ing Equipment. Vapor Degreasers — Alkaline and a REPRESENTATIVE 

Phosphate Washers — Agitating Washers — Ultra- SITUATION OPEN Salesman wanted to 

sonic Cleaning Equipment — Trichlorethylene and sell used buffs only in New England territory. 

ng program at factory but only men with experience H 

or knowledge in this fleld or related fields need apply. MICHIGAN BUFF CO., INC. We are looking for a general 
CIRCO EQUIPMENT Co. 3503 Gaylord Ave. Detroit 12, Mich. 

51 Terminal Ave. Clark, N. J. 


TWinbrook 3-2200 representative covering the sales 


of our 
POLISHING AND BUFFING 

SERVICE AND SALES ENGINEER . , AUT 
‘AL MES MATICS, 
SITUATION OPEN—Service and sales en- OPTICAL FRAMES UTO Cc 
gineer with technical education or equivalent SITUATION OPEN—Man technically quali- 
in chemistry o — engineering i. ex- fied in gold filled optical frame manufacture. ROTARY TABLE AUTOMATICS 
perience in electroplating is require ya Must b rienced i lating, Idering, 
well manufacturer of — finish- and AND STRAIGHT LINES 
ing processes. Career opportunity with excel- eee ‘ 
lent future for a man with initiative and abil- in the U.S.A. and Canada. 
ity. Metropolitan New York and New Jersey TITMUS OPTICAL COMPANY, INC. 
area. Send full particulars. Address: April 9 P b Viraini ° : 
care Metal Finishing, 381 Broadway, West- etersburg, Virginia Showrooms for demonstrating 
wood, N. J. Mr. Ralph B. Long 


and exhibiting purposes as well 
as service desired. 


TECHNICAL SALES & 


GRADUATE CHEMIST 

SERVICE SITUATION OPEN—R h, Devel 

— Research, evelop- e 

ment, Lab - Field service on cleaners, con- Maschinenfabrik GmbH 
captive electroplating plants for one of the version coatings, etc. Prefer 3 or more years Offenbach M.-Burgel 
world’s leading companies. Please write giving experience. Pleasant conditions established, 
full resume of experience, age and marital growing firm, New York State. Address: May Postfach 26 
2, care Metal Finishing, 381 Broadway, West- Germany 
381 Broadway, Westwood, N. J. wood, N. J. 


SITUATIONS WANTED 


SALES ENGINEER CHEMIST ELECTROPLATING ENGINEER 
SITUATION WANTED — Broad practical SITUATION WANTED — In my early thirties, am SITUATION WANTED— Graduate engineer, 
knowledge of plating, sales, supervisory work, attending graduate night school for advanced degree with 20 years experience in almost all phases 
plant operation and layout, estimates for quo- Have eight years of heavy industrial electric plating g of metal finishing including precious metals, 
tations, laboratory research and development experience and bert analytical processes, als analytical control, trouble shooting, planning 

a deposition on non-conductors reel: > > > 
mature judgment, willing to travel or relocate. ind’ and equipment design. in 
Address: May 3, care Metal Finishing, 381 loys, precious, ferrous and nonferrou als. Ad — 

S : dre April 8, care Metal Finishing, 381 Broadway. 3, care Metal Finishing, ; roadway, West 

Broadway, Westwood, N. J. 


O™" INDUSTRIAL FINISHING EXPOSITION 


sponsored by 


AMERICAN ELECTROPLATERS' SOCIETY 


June 15-19, 1959 


Detroit Artillery Armory 
Detroit, Michigan 
FOR INFORMATION ON EXHIBITS WRITE TO: HOWARD McALEER, 3171 BELLEVUE, DETROIT 7, MICHIGAN 


METAL FINISHING, May, 1959 
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View of monorail- 
automated Parker- 
Kalon plating fa- 
cilities designed 
and laid-out with 


the assistance of 
Sel-Rex Engineers. 
Parker-Kalon has 
standardized with 
Sel-Rex plating 
equipment and 
supplies which help 
them to attain the 
quality for which 
P-K fasteners are 
famous the world 
over. 


it 


Sel-Rex Remote Controllers shown above connect to 
three 16 Volt, 3000 ampere, and two 12 Volt, 2000 
ampere Sel-Rex Selenium Rectifiers installed on the 
roof of Parker-Kalon’s new 267,000 square-foot 
plant. 


SEL-REX CORPORATION 


Manufacturers of Exclusive Precious Metals Processes, Metallic Power Rectifiers, Airborne 
Power Equipment, Liquid Clarification Filters, Metal Finishing Equipment and Supplies 


ing problem solved by Sel-Rex 


PARKER-KALON INCREASES PRODUCTION AND IMPROVES 
PLATING QUALITY WITH FIVE SEL-REX RECTIFIERS 


The world’s leading manufacturer of self-tapping screws, Parker- 
Kalon division, General American Transportation Corp., Clifton, N. J., 
electroplates billions of screws a year in the extensive facilities pictured 
above. The dependable D.C. power for this tremendous operation is 
supplied by 5 SEL-REX Selenium Rectifiers, remotely controlled. 


According to Mr. H. Rosenberg, works manager, these SEL-REX Rec- 
tifiers not only increased production appreciably, but also improved 
the quality of zinc, cadmium, nickel, copper and brass plating of their 
wide range of standard and special fasteners. SEL-REX also had the 
pleasure of working closely with Parker-Kalon engineers in layout and 
design of the special electroplating equipment required by this exact- 
ing application. 


Whatever your plating problem — power, precious metals, equipment, 
plant layout or procedures ——-SEL-REX Representatives are trained 
to “Custom Engineer” solutions to our mutual profit. Send for FREE 
technical data and other case histories, and see for yourself... we may 
have solved your problems last month. 


NUTLEY 10, NEW JERSEY 
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(brass, copper, 
steel, aluminum) 


Rinsing and 
Drying Aids, 
Preventives 
Filter Powder be 


(piaiing solutions) 


Stripping 
(plated metal coatings, 
plastic coatings, 
paint, anodized coatings) 


will 
Plating 
Replacements; 
‘ Cleaning sulfuric, fluoboric, 
7 commonly used (burnishing, deburring 
acids) descaling) 
Nickel Activator 
(before 
chrome plating) 4 


Save wasted time, frantic phone calls! Nationwide and Canadian 
distribution assure the most efficient service in the industry! 


Bright 
Dipping 


(aluminum, 
Electropolishing 
snvaal zinc (steel, stainless steel, Copper Plating 
diecastings) § brass, copper, aluminum) (four processes) 
(steel, zinc) 
Removal 
copper Deburring Conversion Coatings Stripping 
(chromates, Printed Circuits 
chemical immersion, ra zinc diecast polishes) 
= A 


The MacDermid Man draws on the broadest 
line of metal cleaning, plating and finishing 
processes available today ...he has complete 


acDermid 
..right to the Finish! 


MacDermid Incorporated 
Waterbury, Connecticut, PLaza 4-616! 
Ferndale, Detroit, Michigan, Lincoln 5-0064 
MacDermid Pacific, Torrance, California, DAvis 3-6292 


cycle know-how. 


Write for complete technical data sheets on 
any or all of these MacDermid processes. Your 
MacDermid representative has ServiceAbility 
to assist you with your entire metal finishing 


operation .. . he’s a good man to know! 


COMPLETE SUPPLIERS TO THE METAL FINISHING [INDUSTRY 
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